




















@ SPEER HOLD-ARK carbon electrodes, in- 
troduced late last year, have shown many records of thir- 
teen per cent more welds per electrode. You can probably 
show similar economy with these rods. 


Here are carbon electrodes that can stand the abuse of 
automatic welding. Their breaking strength is 11,000 lbs. 
per sq. in. — more than 2,000 lbs. stronger than any other 
carbon electrode we ever heard of. Also you can depend 
on an even, steady-burning arc with maximum penetration 
at the welding point. 


Verify these advances at our risk. Write for Booklet No. 
60 and proposition. 


SPEER CARBON CO. (pe 


ST. MARYS, PA. 
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Automatic Welding Machines 





FE; ROM SEVERAL LETTERS we have 
received from welders, we get the impression 
that there is a growing feeling that automatic 
welding machines are increasing the unemploy- 
ment of welders. Some have even accused The 
Welding Engineer of giving too much publicity 
to automatic welding machine articles at the ex- 
pense of further unemployment. 


What is the true story in regard to development 
of machinery and particularly in the welding in- 
dustry? Does it hurt the welder? Thinking im- 
partially, we feel that the introduction of machine- 
operated equipment cuts the cost of welding and 
thereby brings about a great increase in the use 
of welded fabrication. Most certainly the trend 
in welding is in the direction of decreased costs. 
We are convinced that lower costs will ulti- 
mately boost the employment of welders and 
machine operators. There is still considerable 
skill required in the operation of automatic weld- 
ing equipment and there is evidence to indicate 
that more machinery will lift the wage levels now 
prevailing. This is quite natural so long as a 
medium of skill is required to operate the equip- 
ment. 


This question of machinery displacing labor 
has been debated for many years, particularly in 
times of business depression and widespread un- 
employment. Nobody seems to agree as to what 
is wrong with this situation. We know that new 
jobs are not created fast enough in other indus- 
tries to absorb men who are displaced by ma- 
chinery in a certain industry. If these men were 
able to obtain employment elsewhere, without 
too much time spent in idleness, we would be 
able to buy nearly all that we are potentially able 
to produce with the aid of machinery and im- 
proved technology. 


In our opinion, the difficulty lies in the unequal 
rate of technical advance in our various indus- 
tries. According to a comprehensive survey, 
“America's Capacity to Consume” conducted by 
the Brookings Institution, Washington, D. C., the 
per capita production in the United States  in- 
creased only about 30 per cent in the three 
decades from 1900 to 1930. In other words, our 
rate of per capita production increased only 
about 1 per cent per year, yet we know that 


within the manufacturing group of industries 
many examples can be found where production 
per worker has been stepped up several hun- 
dred per cent in a period of time considerably 
less than the 30 years referred to in the Brookings 
survey. 


We have delved into the figures released by 
the 1937 Census of Manufacturers to find out 
how much variation exists in production income 
per worker. We found an astounding range in 
this important production factor. For example, 
in the manufacture of cotton yarn and thread, 
average production income per worker is only 
$1175 per year. In the manufacture of cotton 
woven goods, it is only $1280 per year. In con- 
trast with these low figures, we found that in the 
manufacture of soap (a highly mechanized in- 
dustry) production income per worker was $6600 
per year. In the manufacture of cigarettes, pro- 
duction income per worker was $7150 per year. 
In drugs and medicines, the figure is $7280 per 
year. Thus, we have a variation in production 
income of about six to one, in a group of 62 manu- 
facturing industries selected from census figures, 
because their production income in each case ex- 
ceeded 100 million dollars per year. 


Herein we believe is a contributing factor caus- 
ing much of our present unemployment. Appli- 
cation of machinery and improved technology 
must be more uniform throughout our economic 
system. This will raise production income per 
worker more uniformly and gradually enable us 
to buy more and more of what we are able to 
produce. In our opinion, the road tc better eco- 
nomic conditions is the road which leads to a 
more balanced technical development. 


Some industries have been too aggressive in 
employing research men and development enai- 
neers, while certain other industries have been 
too slow in developing improved methods and 
machinery. We believe that leaders of private 
business should exert their best efforts to alleviate 
this unbalanced condition and work toward its 
correction. We do not think it is another job for 
the government, although any constructive help 
from government agencies should be welcomed. 
If private business recognizes the true nature of 
the problem, we believe corrective action will 
bring about improved economic conditions. 
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due to fusion welding 





Two typical weld zones 
prepared by polishing and 
etching and then photo- 
graphing them without 
magnification. This is Fig. 
4 in Dr. Pearl's series of 
illustrations. 


Changes in micro-structure 


5 Metallurgy of the 


*% Regions in weld zone undergo slightly 
different temperature cycle—Accompany- 
ing structural changes influence physical 


of weld 


PEARL 


Professor of Mechanical Engineering, Armour Institute of Technology. Chicago, Ill. 





. properties 
? 
7 
: By W. A. 
" 
N A FUSION WELD the weld zon 
includes three quite distinet re 
gions, the deposited metal, the fusion 
rea, and the adjacent heat affected 
tal. Ina vee type weld a fusion area 
nd an affected zone exist on each side 
the deposited metal. While thes« 
egions shade from one to another, 
either may be the deciding factor in 
letermiming the quality and physica! 
roperties of the weld. With the pre: 
knowledge of the properties ol 
etals, and their behavior when sub 
cted to high temperatures with vary 
rates of cooling, it is not difficult 
: explain the structure that exists in 
é regions of a fusion weld. 
é in explaining the structure and 
5 sical properties of the different 
& is in the weld zone, it is necessary) 
5 refer frequently to the modified 
i r carbide diagram shown in Fig. 1. 
P 





The deposited metal inherently is 


similar to cast metal and will usuallh 


have a columnar macro - structur 
(very little or no magnification). The 
micro-structure* of the deposited 
metal will be either a network or a 
cleavage structure, or a combinatioi 
of the two, such that it is hard to class 
ifv. This structure is a result 

marily of the rate of cooling of 

metal just below its freezing temper: 
ture. The author has found that a 


network structure usually exists in th 
deposited metal of a gas weld, while 
with the metallic arc a cleavage struc 
} 


ture usually results. In Fig. 2 is show: 


typical structure of deposited metal 


from a gas weld. In Fig. 3 is shown a 


typical micro-structure of metal d 
posited by the electric arc. A compari 


his is the structure at high magnit 
1000 diameters) 





eld Zone 


son of the structures of deposited 
metal with those of cast steel has 
shown the similarity in the two metals. 
The micro-structure of the fusion 
zone will resemble very closely the 
structure of a piece of carbon steel 
which has been heated to a high tem- 
perature and will be coarse grained. 
\ structure similar to this can be pro- 
duced by heating the metal to a tem- 
perature well above its critical temper- 
ature and quenching in water. This 
coarse grain region extends from the 
fusion zone into the parent metal, since 
the metal adjacent to the fusion zone 
has been subjected to a high tempera- 
ture during the process of making the 
weld 
\s we consider the parent metal ad 
acent to the coarse grain area, we find 
the grain size decreases as we move 
farther trom the fusion zone until we 
reach the area of a very fine grain size. 
In this zone the temperature just 
reached the upper critical temperature 
of the parent metal and the runaway 
of heat to the colder metal was suff- 
cient to give the metal a quench action. 





From a lecture presented by Dr. Pearl before 
The Chicago Section A.W.S. Lecture Group at 
Armour Institute of Technology. January 9th, 
1939. 
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From the iron-carbon diagram shown 
(Fig. 1) we find that this temperature 
is between 1600 and 1700 deg. F., de- 
pending upon the carbon content. The 
zone adjacent to this fine grain struc- 
ture was subjected to a temperature 
within the critical range, resulting in 
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a shading of the grain structure from 
the fine grain to the parent material. 
At temperatures below the lower crit- 
ical temperature, no change in grain 
structure takes place and, generally 
speaking, it is not considered in the 
weld zone. 


— 


TATTLE LEE LE LLL 


on 


a Nn 


The physical properties of a metal 
are the result of the method of many 
facture, impurities, alloys present, hor | 
and cold working, and heat treatmen; 
Likewise, the grain size and micro. § 
structure of the metal is a functic; 
of the above conditions. Howeve 
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Fig. 1—The iron-carbon equilibrium diagram as modified by Dr. Pearl to show heat treating temperatures, also ranges for hot wor! 
ing. and recommended temperatures for annealing, normalizing, hardening, drawing and pre-heating before welding. 
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of any kind. 





Fig. 2—Typical micro-structure of deposited 
metal in an oxy-acetylene weld. Usually a 
“network” structure. 


there is also the condition known as 
he “inherent grain size’”’ of the steel. 
For example, basic open hearth steels 

approximately the same analysis 
“inherent 
Structures may be quite 


may have quite different 
erain sizes.” 
different in grain size, even though 
the metals are produced by the same 
rocess and carry approximately the 
same analysis. 

The adjacent affected areas vary 
materially with the method of weld 
ing, thickness of material, and amount 
of metal deposited in the weld. Gen- 
erally speaking, the width of the af- 
fected zone in a gas weld will be 
greater than in an are weld. In Fig. 4 
is shown two typical weld zones. These 
were produced by polishing and etch- 
ing welds and photographing them 
without magnification. These struc- 
tures relate only to low carbon struc- 
tural steels welded at room tempera- 
ure without pre-heat or post-heat 
treatment, 

With a gas torch or arc, low carbon 
structural steels can be welded produc- 
ing deposited metal, the physical prop- 
erties of which are superior to the 
parent metal. By this I refer to the 
strength and density of the metal. The 
hardness will not be materially greater 
than the parent annealed metal, while 
the tensile strength will run 15 to 20% 
greater. In Table 1 the hardness of 
the weld zones in low carbon steel 
welded by different methods is shown. 
hese welds were produced without 
pre-heat or subsequent heat treatment 
In all cases the tensile 
strength of the weld zone was materi- 
lly in excess of the parent metal and 

e hardness of each area is shown in 

e table. 

One of the important factors in de- 

rmining the physical properties of 

el is the per cent of carbon. When 
els containing under .15% carbon 
juenched from a temperature just 


TABLE 1—-Comparative Hardness of Weld Zones 





Type Weld 
Arc—DC .... 
Gas—Single-Flame 
Gas—Multi-Flame 


Hardness*—Rockwell B 


Parent Deposited 
Metal Fusion Zone Metal 
61 67 85 
60 71 88 
62 72 89 





* Average of many readings 


above their upper critical point, very 
little increase in hardness is produced 
and a fine grained tough structure is 
produced. This physical property not 
only accounts for the structure in the 
adjacent affected zones of the weld, 
but is made use of in producing mul- 
tiple layer or bead welds to improve 
the structure of the deposited metal. 
\s each successive layer is deposited, 
the previously deposited metal is 
brought to a temperattire approxi 
mately corresponding to its upper crit 
ical temperature. 

The rate of runaway of heat is suf 
ficient to produce a grain refinement. 
As each successive layer is placed in 
the weld, the metal in the preceding 
layers is refined. The refined grain 
that is eventually to be the top layer 
or bead is produced by laying extra 
layers or beads, and after the weld 
has cooled, the extra deposited metal 





Fig. 3—Typical micro-structure of deposited 
metal in an electric arc weld. Usually a 
“cleavage” structure. 





Fig. 5—Micro-structure of arc deposited bead 
before a second layer (or bead) is deposited. 





Fig. 6—Micro-structure of arc deposited bead 
after a second layer is deposited on top of it. 
Note the refinement in grain structure. 


is machined off. This procedure will 
give deposited metal with a refined 
grain structure and will not resemble 
cast steel, but will more nearly resem- 
ble annealed or normalized metal. In 
Fig. 5 the structure of the metal of 
the bead, previous to the time the sec- 
ond layer was deposited, is shown. In 
Fig. 6 the structure of this metal after 
the next bead was deposited, is shown. 
It can easily be noted that the structure 
of the metal as shown in Fig. 6 is ma- 
terially different than its structure as 
shown in Fig. 5. 

Another method of obtaining a re- 
fined structure in the deposited metal 
is to heat treat the piece subsequent to 
making the weld. This subsequent heat 
treatment as applied to welding is car- 
ried out commercially in a number of 
different ways. The most common pro- 
cedure consists of heating the weld to 
a temperature of 1,000 to 1,200 deg. F. 
and either cooling the piece in the 
oven, or in still air at 70 deg. F. This 
is sometimes referred to as a commer- 
cial anneal and is carried on at a 
temperature below the lower critical 
point. No change in grain size or 
structure results from this treatment. 
Primarily, this heat treatment relieves 
strains resulting from the welding. It 
also decreases the hardness, increases 
the ductility, somewhat, and materially 
improves the toughness, or the ability 
of the weld to withstand impact. 

To obtain a uniform grain structure 
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Fig. 7—Micro-structure of weld metal “as- 
deposited.” Note similarity with Fig. 3. 


across the weld zone it is necessary to 
heat the welded piece to a temperature 
slightly above its upper critical temper- 
ature and cool either in an oven or in 
still air at 70 deg. F. 
piece gives what is known as a “full 


The oven cooled 


anneal,” while the piece cooled in air 
at 70 deg. F. is commonly referred 
“normalized.” This heat treat- 
ment when applied to a weld changes 
the grain structure over all the area 


tO as 


in the weld zone. 

In Fig. 7 is shown the micro-struc- 
ture of deposited metal. The micro- 
structure of the same deposited metal 
after being fully annealed is shown in 
Fig. &. 

The increased hardness in the de- 
posited metal of a weld zone in low 
carbon steels is usually the vesult of 
absorption of nitrogen or oxygen from 
air, or in the case of the gas flame, 
it may be due to an increased carbon 
content resulting from an incorrect 
flame. In the affected zones, on either 
side of the deposited metal, very little 
hardening results because of the low 
carbon content. 

\s the the steel to b- 
welded is increased, a tendency toward 


carbon in 


increased hardness in the weld zone is 
produced. If a piece of medium-car- 
bon steel is heated to its upper critical 
temperature and quenched, its hard 


ness is materially increased and if the 
carbon content is high enough, the 
quenched piece will be brittle. Steels 
that relatively hard when 
cooled from their upper critical tem- 
perature in air at room temperature are 


become 


steels. 
the ad- 
jacent atfected area becomes one of 


referred to as “air-hardening” 
When welding these steels 


the problems. The runaway of heat 
will produce sufficient quench action 
to harden the zone adjacent to the 
weld. to weld medium- 
carbon steels usually contain relatively 
less carbon than the metal to be welded. 
The carbon in the parent metal tends 
io migrate into the deposited metal 


Rods used 


during the time the weld is being made, 
and by using a red of a lower carbon 


Fig. 8—Micro-structure of weld metal after 

being fully annealed. Same deposited metal 

as shown in Fig. 7. Grain refinement has 
resulted from the annealing cycle. 


Fig. 9—Micro-structure of commercially an- 

nealed (machineable) gray cast-iron with max- 

imum graphite. The dark areas are graphite 
(free carbon). 


TABLE 2—-Hardness* of Different Regions in Weld Zone S.A.E. 1040 Stee’. 
Medium Carbon Rod .29% C. 





Method of Procedure 


Welded at Room Temp. 
No preheat 
Welded at Room Temp 

No preheat. Annealed at 1350 deg. 
Preheated to 600 deg. F. 

No anneal 

Preheated to 600 deg. F 

Annealed at 1450 deg. F. 


No anneal 


Parent 
Metal 

93 24 34 
Rockwell “B” 
93 95 97 
Rockwell “ 
93 97 84 
Rockwell “B” 
93 93 R2 
Rockwell “B 


Deposited 
Metal 


Fusion Area 


Rockwell “C” Rockwell “ 


Rockwell “ Rockwell “ 
Rockwell * Rockwell “ 


Rockwell “ Rockwell “ 





*Average values. 
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Fig. 10—Micro-structure of heat-affected zone 

in gray cast-iron, when welding with out pre 

heat. This is the hard zone adjacent to the 
deposited metal. No graphite in evidence. 


content the hardness of the weld z 
is decreased. 
This 


prevent 


practice, however, does 
the 


from becoming hard and as a result 


adjacent affected 


welds in this type of steel have 1 

tively hard fine grain adjacent to th 
affected areas on the parent metal sid 
of the fusion zone. This result cannot 
be eliminated by technique on the part 
of the operator. Preheating of th 
piece before making the weld will r 
duce the rate of cooling of these areas 
and result in softer affected areas. h 
commercial practice the piece to | 
welded is preheated and subsequent! 
commercially annealed. In some cases 
no preheat is used but a subsequent 
The re 


the ab y\ 


anneal is given the material. 


sults obtained by each of 


described procedures is shown in Ta 
ble 2. 
The 


zones to form is not only a function oi 


adjacent 


tendency for hard 


also of the 
For eXan 


but 
presence of certain alloys. 


the carbon content, 


ple, nickel in a steel increases its ten 
ency to air harden and the result is th 
a piece of steel containing nickel wi 
affected 
than a piece of steel with the car] 


have harder adjacent zone 
content but without nickel. 
A condition somewhat similar exis 


m4 


when welding gray cast iron 


hardness of the casting depends up 
the per cent of carbon that is in 
combined form (iron carbide ). This 1 


] 


turn depends to a large extent 


the rate of cooling of the gray 
casting when it is made. The slowe' 
the casting cools, the larger will & 
the per cent of graphite. The faster 
rate of cooling, the larger will be 
per cent of combined carbon (iron 
bide). The carbon in commercial gra 
cast iron is largely present in the for 
of graphite. During the, process 0! 
welding, the graphite in the adja 
affected area goes 


into solution 











one 
re- 


ent 
of 
the 
m- 
nd- 
hat 


inc 





rate of cooling is sufficient to pro- 
‘a quench action. 

“his results in a hard zone on each 

e of the deposited metal. The metal 

these zones approximates white cast 

n. Here, again, preheating of the 

sting reduces the rate of cooling and 

e resulting hardness in these zones 

materially reduced. Subsequent 
eat treatment of the casting is not 
idvisable as the temperature to which 
the casting must be raised to produce 
. decrease in hardness is such that 
growth of the grains takes place and 
the resulting casting is weakened. 

In Fig. 9 the structure of commer- 
cial machineable gray cast iron, an- 
nealed to give a maximum graphite, is 
shown and in Fig. 10 the structure of 
the affected zones is shown, when 
welding without preheat. Figure 11 
shows the structure of this zone when 
a 500 deg. F. preheat is used. It will 
be noted that no graphite exists in the 
zone shown in Fig. 10 with the con- 
sequence that the metal is extremely 
hard and brittle. My personal prefer- 
ence in welding cast-iron, is to pre- 
heat and weld with 
torch, using a cast-iron rod. 


( xy-acetylene 


In the cast of malleable cast iron an 
problem 


entirely different presents 





Fig. 11—Micro-structure of heat-affected zone 

in cast-iron weld when a 500 deg. F. preheat 

is used. Note evidence of graphite, which im- 
proves ductility. 





Fig. 12—Micro-structure of heat-affected zone 

in malleable iron weld. Malleable iron tends 

‘o return to “white” cast-iron. Dr. Pearl rec- 

ommends bronze welding (or “brazing”) of 

mallable iron to retain most of its inherent 
ductility. 


itself in the weld zone. A malleable 
casting is originally cast as gray cast 
iron and is then subjected to a pro- 
longed heat treatment that renders it 
malleable. This heat treatment causes 
a precipitation of the combined carbon 
as “tempered” carbon (not graphite). 
One of the desirable properties of the 
metal is its fluidity and ability to be 
cast into thin sections. The final phys- 
ical property of the material is its mall- 
eability, or ability to withstand a shock 
or impact. Naturally it is desirable to 
maintain this malleability. 

The result of welding this material 
is a high carbon deposited weld metal 
resulting from a migration of carbon 
from the fusion zone into the deposited 
metal. The fusion zone will be largely 
cementite (iron carbide) and the ad- 
jacent affected zones will tend to be 
white cast iron. These white cast iron 
zones on each side of the deposited 
metal are the result of a return of the 
“tempered” carbon into solution with 
the iron (iron carbide). This reaction 


» 


is not easily prevented and as a result 
bronze welding or brazing of malle- 
able cast iron is recommended instea4 
of fusion welding with steel rods. 
Figure 12 shows the structure in the 
affected zone in which the malleable 
iron is returning to white iron. 

In some ferrous metals there is a 
tendency toward porosity in either the 
fusion zone or in the deposited metal, 
or both. This is particularly true of 
those with a high carbon content. In 
some cases preheating will reduce the 
porosity and in other cases special rods 
are used to decrease porosity. 

In general, all ferrous metals exhibit 
three distinct regions in a fusion weld 
zone. The degree to which the varying 
physical properties of these three re- 
gions affect the utility of the weld is 
relative and depends upon the design 
and use to which the piece is to be 
subjected. The ultimate goal in weld- 
ing is to produce a weld zone, all re- 
gions of which have the same or nearly 
same properties as the parent metal. 


« 


Machinery—An Expanding 
Market for Welding 


By HAROLD S. CARD 


* Outstanding among important weld- 
ing developments of the past year was 
evidence of acceleration in application 
of welding to the fabrication of ma- 
chine tool structures. Comparatively 
little information concerning this trend 
has found its way into print, but con- 
versations with engineers identified 
with the machine tool industry would 
indicate that this great industry will 
soon blossom out as a large scale user 
of welded construction, just as has 
been the case in the shipbuilding in 
dustry and the railroad industry. 

In some respects it seems strange 
that conservative firms like shipbuild 
ers and railway car builders could get 
ahead of a group that thrives on engi 
neering progress, particularly since 
the two transportation industries are 
bound by rigid codes and specifications 
governing the design and construction 
of equipment. Moreover the principal 
builders in those industries had to 
make changes slowly in order to pro 


tect large investments for older meth- 
ods of construction. Some of the pro- 
ponents of welded construction ac- 
count for the situation with the theory 
that a change in method was more 
easily accomplished by builders of 
transportation equipment because it 
involved practically no change in ma- 
terials used, but only in the manner of 
cutting and joining the component 
members, 

However, the substitution of welded 
rolled steel for castings involves 
changes in both materials and methods, 
thus complicating the re-design prob- 
lem. Wider acceptance for the weld- 
ing of boats and rolling stick followed 
rather closely the successes of a few 
aggressive firms who accepted the 
process whole-heartedly and backed 
their faith with capital investments in 
plants that are completely fitted out to 
produce welded structures at lower 
cost. 

It was about a dozen years ago that 
the welding enthusiasts began actively 
to promote the wider use of welded 
rolled steel for machine structures. 
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There were some successful applica- 
tions which paved the way for a steady 
advance ; notably in the field of high- 
way building and earth-moving ma- 
chinery. There were also numerous 
attempts at redesign which were not 
successful, and which gave rise to 
much scoffing and controversy; no- 
tably in the field of machine tools. No 
other field of application in my opinion 
has been so articulate and so emphatic 
in stating that claims made for econ- 
omies realized by welding are grossly 
exaggerated. Satisfied that the struc- 
tures they had been using for years 
could not be improved by the change- 
over, designers of machines have long 
reiterated their favorite objections to 
it; namely that welded structures look 
horrible, are execessively susceptible 
to vibration, and actually cost more 
than castings when produced in large 
numbers, ete. 


Objections Can Be Answered 


A correct answer to objections in 
this range is that all of them or any 
one of them may be true under certain 
conditions of operation, but that there 
is no need for any of them to be true 
in a properly equipped welding plant. 

It has been the pleasing experience 
of a few such plants to prove this an- 
swer to their own satisfaction and 
profit. New ideas in design have elim- 
inated the vibration “bogey” and have 
developed body lines in machine struc- 
tures that are distinctly modern and 
altogether pleasing. Concurrently with 
these advances in steel fabricating it 
has been the experience of at least one 
shop, that as the number of identical 
pieces fabricated goes up, the cost can 
be kept progressively lower than the 
casting cost. Needless to say this shop 
is unusually well equipped with metal 
forming and work-handling devices, 
and the management is ready at all 
times to take any action which favors a 
reduction in construction cost. 

The expansion of welding applica- 
tions in the machinery field appears, 
therefore, to depend on a growing ap- 
preciation of the importance of equip- 
ment, other than welding machines, in 
the fabricating shop. Mostly, its im- 
portance is measured in terms of the 
economies of fabricating, reducing the 
quota of weld metal from 40 Ibs. per 
ton of steel to 30 Ibs., reducing the cost 
of deposited metal from $2.00 to $1.25, 
and the like. It is largely because slow- 
ness in recognizing what constitutes a 
complete fabricating department, that 


some sharply controversial opinions 
have prevailed during the past decade. 
For the same reason there is a wide 
diversity of cost esimates (chiseling 
not counted ) forthcoming from differ- 
ent quarters on the same proposal. The 
man without a full shop equipment 
cannot understand how his competitor 
can bid so low and stay in business, 
because he fails to visualize his com- 
petitor doing all of the welding in an 
‘asy down-hand position, and turning 
over a two-ton structure in 30 sec. with 
a work manipulator, instead of spend- 
ing 30 min. on this operation waiting 
for the shop crane to be available. 
Similarly, machine cutting torches, 
bending brakes and square cutting 
shears are credited by fabricators with 
far greater savings than the makers of 
these devices had the nerve to claim 
for them. 


More definite signs of the gre ter 
acceptance of welded rolled steel for 
machine tool structures 
pected in the not far distant future. |; 
is almost the last frontier representing 
an appreciable volume of new busi 
ness. For a long time it held out fo: 
old methods, against a process whic 
swept through other industries wit! 
what seemed like irresistible momen. § 
tum. When the acceptance of welded § 
construction is reasonably complete ir 
the whole field of industrial machinery 
and machinery 
equipped to use this process to ful 
economic advantage, there will prol 
ably be added to the steel ingot de 
mand, an amount of business 
closely approaching two million tons 
annually. The market is well wort! 
the persistent effort which has bee 
made to develop it. 
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Oil Field Welding 

Is a Big Business 

* Ten years ago anyone who suggested 
that in 1939 there would be a tremen- 
dous demand for are welded casings in 
the oil fields, would have been ridiculed. 
Present day welding machines produce 
welds capable of standing up under 
drastic oil field conditions. This has 
been, in a measure, responsible for the 
present status of welded casings in the 
oil field, but the energetic and far- 
visioned attitude of certain welding 
pioneers is no less responsible. Typical 
of these pioneers is U. C. Murcell, 
Inc., of Los Angeles, Calif. This or- 
ganization has played an important 
part in promoting the general usage 
and acceptance of welded casings as 
well as developing technique, equip- 
ment and methods in oil field welding 
procedure. They have successfully 
welded and set over 1,000 strings of 
casings. 

In welded oil well casings, once a 
string of casing is started, any ex- 
tended delay or shut down may cause 
the casing to stick. This means expen- 
sive delays and wasted labor before 
more casing can be set. Therefore, it 
is imperative that only trained, effi- 
cient crews and dependable equipment 
be used, only men and machines that 
can stand the strain of hour-after-hour 
continuous hard work. Each man must 
be trained for his particular job and 
be ready for call any time during the 
day or night. On a recent installation, 
for instance, 6,125 ft. of 1334¢-in., 61- 
Ib. slip-joint pipe was welded and 
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placed in the hole in 18 hrs. Three a: 
welding machines were used. 

Up to the present time, P&H-Han 
sen 400-amp., gasoline-driven welding 
machines used. Lately 
2,200-amp. electric drive units for 
shop work have been added, together 
with nine 200-amp. generators whic! 
are being completed as gas-engine 
driven welders using Ford V-8 motors 
Three machines are placed on a Model 
T-18 General Motors truck. 
this number is equipped with a 2kw 
auxiliary generator which will be use- 
ful during night operation. In addi 
tion, each machine is equipped with a 
two-stage air-cooled compressor caj 
able of delivering 7 cu. ft. of air per 
min. at 200 Ibs. working pressure. This’ 
unit is used for Murcell’s new process 
of flush joint welding. 


have been 
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Arc welding is finding increased use in 
the structural field. Photo (Westinghouse 
Electric & Mig. Co.). 
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Hard -facing 


Arrows point to hard-faced 
entry guides for centering 
the hot steel slabs as they 
approach the roughing scale 
breaker. Photo (Linde Air 
Products Co.). 


prolongs service life of 








Steel Mill Equipment 


*% Alloy surfacings help the steel industry 


conserve its huge capital investments 
Applications are made efficiently with oxy- 


acetylene process 


INCE ABRASION runs high in a 
wide diversity of equipment 
handling iron and steel in blast fur- 
naces, steel mills, and fabricating 
shops, hard-facing is naturally used to 
protect a large number of parts. Hot 
flying shear blades, hot-work dies, 
punches, rolling mill entry guides, gag 
press hammers, coke pusher shoes, 
mud gun screws, gas producer stirrer 
bars, and ingot crane tong points are 
all excellent examples of parts eco- 
nomically protected by alloy surfac- 
ings. All of these applications can be 
made efficiently by the oxy-acetylene 
process. 


Hot-Work Dies 


\s dies are made in such a wide 
variety of sizes and shapes, it is im- 
possible to present the exact recom 
mendations for hard-facing each type. 
A plain ring die such as might be 

| for stamping can tops, has been 





chosen for illustration. Hot trimming, 
blanking, and shearing dies of most 
types are hard-faced in the 
manner. 


Same 


Many dies are made of special steels. 
Here again, while a large number of 
these steels can be successfully hard- 
faced, an excellent die can be made by 
hard-facing a blank of 0.40 to 0.50 per 
cent carbon steel, or a steel of about 
the same carbon content containing 
1.00 to 1.50 per cent nickel, such as 
S.A.E. 3140. When the working edges 
are to be hard-faced, it is more eco- 
nomical to make a die of one of these 
than to 
materials. 


steels use more expensive 

\ recess is machined along the work 
ing edge of the die to provide a place 
for the alloy to be deposited. In the 
case of a simple ring die for stamping, 
the recess appears as is shown in Fig. 
1 (lor L). Dies of more complicated 


shapes should be recessed in the same 
manner. The groove can be made by 
machining or grinding. In general, the 
depth of the recess should be greatest 
in the direction of greatest stress ; the 
ratio of depths being about 2% to 1. 

On a die used for stamping material 
up to 1/16 in. in thickness, the groove 
is about % in. deep, measured from the 
side of the working edge, and about 
5/16 in. deep, measured from the face 
of the working edge. Dies for thicker 
material can be recessed correspond- 
ingly deeper, but it is never necessary 
to make the groove more than % in. 
deep, measured from the working face. 

The inner concave corner of the re- 
cess should always be rounded with a 
radius of at least 4% in. If the corner 
is square, it will be impossible to secure 
the proper bond between the hard- 
facing alloy and the steel in this area, 
as the heat of the welding flame will 
melt the walls before the bottom of the 
angle can be brought to the required 
condition of sweating. Rounded inside 
corners are therefore 
every instance. 

Small dies, 3 in. in diameter and 
less, require no preheating other than 
with the welding flame. Larger dies, 


necessary in 
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Fig. 1—Dies for blanking. trimming and 

shearing. (I) Section of ring die prepared 

for hard-facing. (J) Angle of die as set in 

fixture. (K) Ring die with a'loy. (L) Gen- 

eral design and groove dimensions for 

trimming dies. (M) Cross section of work- 
ing edge after finish grinding. 











Fig. 2—-Procedure for hard-facing punches. 

(E) Chamfered for light sheets. (F) For 

heavy guages, punches are recessed be- 

fore hard facing. (G) Alloy as deposited. 
(H) Finish ground. 


however, should be preheated to a faint 
red heat, about 850 deg. F. This can 
he done readily in an open-top tem- 
porary brick furnace heated with a gas 
flame. It is best, in the case of large 
dies, to have the furnace so arranged 
that the die can be held in a fixture 
which supports it evenly and allows it 
to be rotated to facilitate the operation. 
If the die has to be removed from the 
furnace for hard-facing, it should be 
kept as near 850 deg. F. as possible, 
heing reheated in the furnace if the 
heat of the hard-facing operation is 
insufficient to hold the temperature 
above 650 deg. F. Keeping the die at 
an even temperature during hard-fac- 
ing avoids uneven contraction of the 
deposit and the base metal, and pre- 
vents warpage and cracks. 

As soon as the die has been heated 
to 850 deg. F., it is ready for hard- 
facing. Its position for the hard- 
facing operation should be such that 
the molten alloy being deposited is well 
supported by the steel at all times. 

A hard-facing rod 3/16 or % in. in 
diameter is used for application to the 
working edges of the dies. If the hard- 
facing deposit is built up 1/16 in. 
above the surface of the steel on each 
face, a good edge will be obtained on 
the working corner after finishing. It 
may be necessary to make two passes, 
in the case of deep grooves, in order 
to apply enough alloy to obtain a prop- 
erly shaped deposit. 


Avoid Interruption 


When practical to do so, use a hard- 
facing rod sufficiently long to complete 
the deposit without interruption. For 
instance, to hard-face an area 12 in. 
long, having a cross-section of 3¢ x 
3/16 in., approximately 1/3 Ib. of 
hard-facing rod is required. As about 
20 in. of % in. diameter hard-facing 
rod weighs 1/3 Ib., and about 10 in. is 
required to hold the rod conveniently, 
a 30-in. length is best. Hard-face the 
entire wearing edge of the die as 
steadily and continuously as possible. 
Starting and stopping frequently to 
change rods tends to cause uneven 
heating and may lead to warpage or 
the formation of shrinkage cracks. 

When the starting point is reached 
and the deposit is joined to forma com- 
plete ring, be sure that the junction of 
the alloy deposit is thoroughly fused. 
This is done by melting the deposit 
slightly at the starting point, carrying 
the puddle approximately 34 in. beyond 
this point, gradually removing the heat. 
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After the deposit has been com. 
pleted, rotate the die in the welding jig 
and play the welding flame over the 
entire hard-faced surface. Do not melt 
the alloy, but progress steadily around 
the surface of the deposit until the tem. 
perature of the entire area, as nearly 
as the eye can judge, is uniform. The 
purpose of this operation is to bring 
the alloy and the adjacent steel to a 
uniform temperature of between 1,40) 
and 1,500 deg. F., so that when the die 
cools the contraction of the deposit will 
not set up strains between the alloy and 
the steel and cause warpage. Finally 
allow the die to cool slowly in the fur- 
nace with the door closed and the heat 
shut off, or bury it in powdered lime 
or mica. 

After the hard-faced die has cooled 
to room temperature, it is ready for 
finishing. In many cases, the deposit 
on the working face of the die can be 
ground on a surface grinding machine 
The side of the die is ground in the 
same manner as hardened steel dies 
Here, however, the grade and grain of 
wheel used depends on the size of the 
hole. Recommendations of the alloy 
manufacturers should be followed in 
determining the proper wheel to use 
especially on intricate die work, re 
quiring hand grinders. 


Hot Punches 


Hot punches, like hot-work lies 
are often surfaced on the cutting or 
shearing edges. Hard-facing of hot 
work punches is more successful than 
hard-facing of cold punches, but cold 
punches for light gauges of steel, not 
over 1/16 in. in thickness, can be suc 
cessfully protected in many cases. The 
base metal should be 0.40 to 0.50 per 
cent carbon steel or an alloy steel like 
that used for hot-work dies. 

Punches are usually faced with a de 
posit in a bevel or groove cut into th 
shearing edge. The shearing edge of a 
small punch for very light sheet metal 
work can be beveled at a 45-deg. angle 


before hard-facing, as shown in Fig. 2 
S 


(FE), but on punches for heavier work, 
a groove should be cut for the deposi! 
as shown in Fig. 2 (F). This seldon 
needs to be more than '¢ in. deep 
After the recess for the deposit has 
been cut, punches can be faced with no 
further preparation. No preheating 
other than with the welding flame 
is necessary. 

The hard-facing operation of 
punches is much the same as is recom 
mended for dies and hot flying sieat 











jig 
the 
elt 
ind 


ies, 

or 
Ot- 
lanl 
old 


not 


The 
per 


ike 














Fig. 3—Sections of rolling mill entry 

guide. (A) Detail of groove for alloy de- 

posit. (B) Alloy as deposited. (C) Alloy 
finish ground. 


blades. The entire periphery of the re- 
cessed cutting edge is filled with 4- or 
3/16-in. diameter hard-facing rod. 
This can be done in one operation when 
the groove is shallow, or in two passes 
for grooves 3/16 in. deep. The deposit 
is built-up approximately 1/16 in. 
higher than the original steel to provide 
enough stock for finishing. 

The first grinding operation for fin- 
ishing a hard-faced punch is to remove 
the excess alloy on the end. The side 
wall of the punch is then ground in a 
tool post grinder. When finished, the 
punch appears as shown in the cross- 
section in Fig. 2 (H). 


Mill Entry Guides 


Entry guides for rolling mills of 
every kind are successfully hard-faced 
in almost all instances. The terrific 
abrasion of hot bars, strip, rails, billets 
or other steel rubbing against the 
guides quickly wears out ordinary ma- 
terials. If, however, a layer of hard- 
facing alloy is applied to the area sub- 
jected to the most abrasion, guides will 
last for a long time between grinds. It 
is recommended that hard-facing ma- 
terials be applied to guides made of 
steel only, not to cast-iron guides. 

\ groove is first machined or ground 
long the face of the guide in the area 
where the most wear occurs. This can 
be easily ascertained by inspection of 
‘ worn guide. Usually the groove is 

ile between 44 and 3/16 in. deep, 

h the inside corners having a radius 

it least in. 





The actual facing operation consists 
in filling the groove with '4- or 5/16- 
in. diameter hard facing rod by the 
oxy-acetylene process. The deposit 
must be built-up slightly above the steel 
to allow for finishing. About 1/32 in. 
is sufficient. After the entire groove 
has been filled with alloy, the guide is 
covered with asbestos paper or loose 
insulating material such as lime or 
mica to assure slow cooling. A cross- 
section sketch indicating how the as- 
deposited alloy should appear is shown 
in Fig. 3 (B). Hard-faced guides 
are then finished in the same manner 
as other guides, usually by surface 
grinding. 

Gag Press Hammers 

Gag press hammers for straighten- 
ing hot structural steel in steel rolling 
mills may burn away as much as 1/64 
in. at each contact unless protected by 
hard-surfacing. There are two sizes 
of such hammers in general use. One 
is about 10 in, wide by 42 in. long; 
the other is 6% in. wide by 30 in. long. 
The method of hard-facing is some- 
what similar to that used for rolling 
mill guides. The rod is applied to fill 
parallel grooves machined lengthwise 
in the flat contact surface of the ham- 
mer. Four longitudinal grooves 3/16 
in. deep and 1% in. wide are machined 
in the larger hammers, while three 
erooves of the same size are machined 
in the smaller ones. 

Hard-facing consists in filling the 
machined grooves and building them 
up flush with the face of the hammer. 
Before hard-facing is begun, the ham- 
mer is slowly and thoroughly pre- 
heated to a dull red heat in a temporary 
gas-fired brick furnace. 





DEPOSITS OF 
HAR O-FACING 





Fig. 4—Two sizes of hard-faced gag press 
hammers. (D) Three deposits in small ham- 
mers. (E) Four deposits in large hammers. 


After hard-facing, the hammer is 
cooled slowly by burying it completely 
in powdered lime or mica. If a rela- 
tively smooth deposit has been ob- 
tained, no finishing is necessary. The 
sketches in Fig. 4 (D and E) show 
how the two sizes of gag press ham- 
mers should appear when hard-facing 
is completed. 


Coke Pusher Shoes 


Coke pusher shoes are usually hard- 
faced on the surface which slides over 
the coke oven floor, with enough hard- 
facing alloy on the slanting surface at 
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Fig. 5—(F) Coke pusher shoe machined 

for hard facing. (G) Two alloy layers are 

applied, first cross-wise (G), then length- 

wise (H), tapering over the ends, as shown 
in (1). 


each end to cover the steel and to avoid 
creating sharp edges at the ends of the 
deposit. This increases the life of the 
shoes and lessens the wear on the brick 
oven floor. The deposited alloy has a 
low coefficient of friction and becomes 
very smooth in service, so that it actu- 
ally cuts or abrades the oven floor less 
than a plain steel shoe. Cast steel is the 
best base metal for coke pusher shoes 
that are to be hard-surfaced. 

First, mill or plane the bottom of 
the coke pusher shoe to remove thor- 
oughly all scale and rust. The result- 
ant area must be flat with each end 
rounded as shown in the cross-section 
sketch Fig. 5 (F) of a coke pusher 
shoe which is laid bottom side up. The 
full width of the shoe should be planed 
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FINISH - GROUND 
HARO~ FACED POINT 





Fig. 6—Tong point for mill crane after 
finish grinding the hard-faced area. 





Fig. 7—-A gas producer stirrer bar with 
hard-facing alloy applied to recesses in 
tip and heat zone. 


or milled, so that hard-facing rod can 
be applied over the entire area which 
bears on the floor. 

When the bottom of the shoe has 
been cleaned, preheat the shoe to a 
temperature of approximately 850 deg. 
F. in a gas-fired furnace. This is a 
dull red heat, just visible in a darkened 
room. It is best to do the hard-facing 
while the shoe is kept hot in a furnace ; 
however, if it is necessary to remove 
the shoe from the furnace, it should 
be reheated whenever it 
inuch below a dull red heat. 


has cor led 


The shoe should be placed on the 
floor in a horizontal position, with its 
bottom side up. A 5/16-in. diameter 
hard-facing rod is used for the greatest 
speed of deposition and the highest 
wear-resistance. As the deposit is usu- 
ally made approximately % in. thick, 
two passes are necessary. The first 
beads are applied across the shoe and 
parallel to each other, as shown in Fig. 
5 (G). The second set of parallel 
beads is deposited lengthwise, extend- 
ing over each rounded end, and taper- 
ing to nothing, as indicated. As smooth 
a deposit as possible is desirable. With 
a smooth deposit, having the second 
layer of beads longitudinal as shown in 
Fig. 5(H), the furnace floor will be 
protected against wear from the shoe. 

After hard-facing, the shoe should 
be allowed to cool slowly in the furnace 
with heat shut off. No finishing is nec- 
essary—the hard-faced shoe is ready 
for use as soon as it has cooled. 


Tong Points 

(rane tong points are hard-faced on 
the pomt ends only Fig.6 (K). Before 
hard-facing, the ends of plain steel 
tong points are first removed by grind- 
ing or machining. Hard-facing rod is 
then applied by the oxy-acetylene 
process to replace the steel removed, 
and the deposit is built up to approxi- 
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mately the same shape as the former 
steel point. The deposited alloy is then 
ground sharp to the exact former di- 
inensions. 


Gas Producer Stirrer Bars 


Gas producer stirrer bars or water- 
cooled pokers last several times as 
long and serve more economically 
when protected by hard-facing alloy. 
Stirrer bars are usually surfaced on 
the ends only, but in extreme cases, 
the heat zone too, is protected. Before 
facing the end, the tip is recessed 
about ' in. deep as shown in the cross- 
section sketch Fig. 7 (J). Hard-facing 
rod is then applied to fill the recess 


» 





completely and evenly. No preheat: 
is necesasry, but slow, even cooling js 
desirable. No finishing is required, as 
every bit of alloy on the bar means 
longer life. 

If the heat zone is to be hard-faced. 
machine a recess 1/16 to 4% in. deey 
along the full length of the zone, abou 
2 to 2¥ ft. long and completely around 
the bar. 
manganese-iron alloy* 


Fill this area with chromium- 
[f abrasion is 
especially severe, apply cobalt-chrom- 
ium-tungsten rod instead of the fer 
rous alloy, and fill the groove until th 
bar is restored to its original size. Ny 
finishing is necessary. 


*Hascrome hard-facing rod. (Haynes Stellite 
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Silver Brazing of Stainless Steel 


*® Stainless steel can be brazed or sil- 
ver soldered satisfactorily by using 
proper fluxes. Ordinary steel flux or 
borax will not successfully remove the 
the surface when 
heated and hence will prohibit any 
bond between the solder and the steel. 
The solder will ball up resembling 


scale formed on 


water drops on an oiled surface and 
will adhere. Special fluxes for 
stainless steel are on the market which, 


not 


when used dry or in a water paste 
applied to the surface before heating, 
will eliminate this difficulty because 
they will fuse and protect the steel 
from the formation of an oxide on it. 

Low melting silver solder is to be 
preferred over those melting at higher 


temperatures, because it reduces the 
tendency to form scale and also re 
duces warping. It is advisable to heat 
the rod and apply dry flux, as is the 
general practice, in addition to 
original paste or dry powder on the 
steel itself. 
metal is necessary, because copper al 


Care not to overheat the 


loys will penetrate entirely throug! 
the sheet following the grain bound- 
checks 


upon cooling. The straight chromiun 


aries, resulti in or cracks 


1g 


not so sensitive t 


check be 


stainless steels are 


this condition and seldom 


cause of copper penetration. Wher 
using the chromium-nickel type it 1s 


that only the low-ca! 


bon product be used in order to r 


recommended 


duce or eliminate this tendency 





























































































The cutting torch expe 
dites removal of bolts 
when making highway 
bridge repairs. Photo 
(W. A. Blake). 
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Personalities at the recent 1.A.A. convention in Houston, Tex., March 8-10. Elmer H. Smith, now a past president; (2) H. P. Dolisie, 
newly-elected president: (3) Henry Booth, newly-elected vice-president and treasurer: (4) John J. Crowe, recipient of the 1937 More- 
head Medal; (5) J. H. Van Deventer, editor of The Iron Age. who made the keynote address at the opening luncheon; (6) Dr. 
A. B. Kinzel, general chairman of the pane! discussion on “Surface Hardening and Hard-Surfacing”: (7) E. A. Faulhaber, a director of 
the A.A. (at the left) chatting with J. R. Gobey—Two of the oldest members: (8) Speakers’ table at opening luncheon in the Rice Hotel. 
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I.A.A. Meeting In Houston 
Attracted Many Oil-Minded Men 


*& The keen interest of oil men and oil 
equipment manufacturers in oxy- 
acetylene welding and cutting proc- 
esses is evident from the splendid at- 
tendance and interest displayed at the 
several technical sessions of the 39th 
International Acetylene Association 
Convention. Meetings were held in the 
Rice Hotel, Houston, from 
March 8th to 10th. 


Elmer H. Smith as president of the 
[. A. A. officiated at the opening lunch- 
eon on Wednesday, March 8th. About 
400 men and women heard J. H. Van 
Deventer, editor of The Iron Age, 
New York City, deliver a thought- 
provoking keynote address, dealing 
largely with the totalitarian movement 
in governments and the dangers which 
this political movement holds for the 
United States. Mr. Van Deventer also 
emphasized the upward tendency in 
governmental debts and the dangers 
involved in the tremendous increase in 
per capita debt. In order that his audi- 
ence could gain a proper conception 
of the magnitude of this huge govern- 
mental debt, Mr. Van Deventer used 
some simple comparisons. If a gov 
ernment I. O. U. for $40 was tacked to 
every railroad tie in the United States, 
it would take a man nearly 2000 years 
to pick up all these [. O. U.’s if he 
worked at the rate of one I. O. U. per 
minute. This is the size of the present 
Federal debt. 


Texas, 


\nother high point of the opening 
luncheon was the award of the More- 
head Medal to John J. Crowe of the 
Air Reduction Sales Co., Inc., New 
York City. A brief biographical sketch 
of Mr. Crowe will be found elsewhere 
in these columns. 

\ll of the technical papers at the 
two Wednesday afternoon sessions 
were of specific interest to men in 
petroleum refining, production and dis- 
tribution. Frank Page, supervising en 
gineer boiler section, California In- 
dustrial Accident Commission created 
an unusual degree of interest with his 
paper, “Safe-Ending of Boiler Tubes 
by Fusion Welding.” This interest 
was no doubt due to the fact that this 
practice, widely and successfully used 
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president of Air Reduc- 


in other states, is not permitted in 
Texas, Louisiana, and Arkansas. 

Charles H. Shapiro, chief metal 
lurgist of the Reed Roller Bit Co.., 
Houston, Texas, presented a_ very 
complete paper, well illustrated with 
lantern slides, on the subject, “Oxy- 
Acetylene Application of Hard-Facing 
Materials to Oil Well Drilling Bits.” 
As many of our readers know, the two 
largest manufacturers of oil well drill- 
ing bits are located in Houston. 

The Welding and Cutting Round 
Table Discussions were held at the 
San Jacinto High School Auditorium 
Wednesday evening, March 8. Harry 
C. Boardman, national president of the 
American Welding Society acted as 
general chairman and introduced the 
working demonstrations of flame hard- 
ening, hard-surfacing and welding of 
oil well casing. Of these, probably the 
most spectacular was the casing weld- 
ing demonstration utilizing a new type 
of copper chill block. A tensile strength 
estimating contest was another feature 
of the evening’s program. The winner 
estimated actual strength within 3 Ibs. 
and was awarded a radio set, for being 
the best “weld strength estimator in 
Texas.” Individual group meetings 
were held immediately following in 
classrooms of the school building. 
Most of these discussion groups were 
kept busy until 10:30 p.m. The infor- 


C. D'W. Gibson, vice- 


tion Co., awarded the 
Morehead Medal to John 
J. Crowe. 


‘day was a brief address by George 4 



































mality of these group discussions el; 
ited a large number of questions w hi 
taxed the guest technical advisors | 
their utmost. 

A high point of the Annual Lui 
eon and Business Meeting on Thurs 


Hill, president of Houston Oil CG 
Houston, Texas. 
talents of an accomplished lawyer, M: 
Hill delved into the dark 
traced the development and applicatio: 
of fire from the earliest times to it 


Employing all ¢! 


ages an 


present widespread use in industry 
After hearing reports of the severa 
standing committees of the I. A. A 
President Smith called for the repor 
of the nominating committee and ele 
tion of officers for 1939-40. The slat 





Morehead Medal Award 


The James Turner Morehead Medal for the |) 
year 1937 has been awarded to John J. Crowe 
for his “unceasing and successful technica 9 4 
activities in the utilization of acetylene.” Mr : 
Crowe is known for his studies of metallurgy 
his effective co-operation in the establishmen: 
of several leading metal‘urgical laboratories 
and his singular work, as Manager of the 
Apparatus Research and Development Depart. 
ment of Air Reduction Sales Co. in the devel 
opment of apparatus for oxy-acetylene weld 
ing and cutting. 

Mr. Crowe has contributed much to the 
progress of the acetylene industry in recent 
years. He has been responsible for the de 
velopment of many new types of apparatus 
in addition to countless 
other equipment. In addition, he has written 


improvements on 


a number of noteworthy papers on various 
phases of the oxy-acetylene process. He is 
a past-president of the American Welding So 
ciety, of the Compressed Gas Manufacturers 
Association. and past-chairman of both the 
Philadelphia and New York Sections of the 
American Society for Metals. 
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nended by the nominating com- 
was unanimously elected. 


Newly Elected Officers 


Dolisie, of Montreal, Canada, 
lenry Booth, of New York City, 
elected president and vice-presi- 
espectively. H. F. Reinhard, also 

,ew York City, was re-elected sec- 
retary. 
Born and educated in France, and 
lecorated with the French War Cross 
avery during the World War. 
\[r. Dolisie was a well-known figure in 
steel manufacturing circles in his na- 
tive land, when in 1929 he joined 
Societe L’Air Liquide of Paris, manu- 
facturers of welding equipment and 
supplies. A year later he came to 
Canada as assistant manager of Cana- 
lian Liquid Air Co., Ltd., and in 1934 
took up his present position as manag- 
ing director. 
Mr. Booth, who is sales manager for 
Products Corp., New 
York City, will continue as treasurer 


Shawinigan 


if the ass¢ ciation, as wellas vice-presi- 

dent. Mr. Reinhard, who begins his 
eighth year as secretary, is associated 
with Union Carbide Co., New York 
City. 


Panel Discussion 


On Thursday afternoon the pro 
gram included a panel discussion led 
by Dr. A. B. Kinzel, chief metallurgist 
of Union Carbide & Carbon Research 
Labs., Inc., New York City. “Surface 
Hardening and Hard-Surfacing™ was 
the subject of the special lecture by 
C. E. MacQuigg, Dean, College of En- 
gineering, Ohio State University. Fol- 
lowing Mr. MacQuigg’s lecture Dr. 
Kinzel opened the panel discussion, as- 
sisted by John J. Crowe, research engi- 
neer of Air Reduction Sales Co. and 
irnest E. Thum, editor of Metal 

rogress, Cleveland, Ohio. This was 

unusual meeting because it em 
ployed the popular technique of the 
radio and the open forum discussion. 
\ttention of listeners was kept at a 
high point throughout the panel discus 
‘ion for it was noticed that very few 
left the room during the meetine 

The Friday morning inspection tri 
irought visitors to the Hughes Tool 
0.’s plant in Houston. This plant in 
spection afforded an opportunity to 
witness the welded fabrication and 
ard-surfacing of roller bit oil well 
irl! ng tools in one of the largest 
ants of its kind in the country. One 
of the high points of the trip was an 

‘ing array of welding equipment 





employed in the tungsten carbide sur 
facing of roller bits. 

Machining of sub-assemblies be 
fore welding together was another 


outstanding item of interest in thi 


manufacture of roller bits. The clos- 
ing sessions on Friday afternoon dealt 
with, “Oxy-Acetylene Machine-Cut- 
ting’ and “General Applications of the 
Oxy-Acetvlene Process.” 


» « 


New Strip Steel Butt Welder 


* With the installation of a new strip 
steel butt welder in the pickling line 
at the Jones & Laughlin cold rolling 
mill in Pittsburgh, Pa., continuous 
production of strip steel came much 
closer to being an accomplished fact. 
Heretofore, difficulties in the way of 
joining strip as it left the hot rolling 
mill, have prevented steel mills from 
realizing many advantages of continu 
ous operation, particularly as it ap 
plies to production at the pickling line. 

It is standard practice in producing 
cold rolled strip to take coils of stock 
that are reduced from slabs or billets 
in the hot rolling mill and put them 
through additional processes in order 
to bring the strip down to specified 
size and to give it the necessary phys 
ical characteristics for best results in 
drawing, forming or other converting 
operations. 

It has been realized for some time 
that a method of performing these op- 
erations withéut interruption would 
result in increased production and 
elimination of waste, as well as make 
it possible to exercise much closer con 
trol over the various finishing opera- 
tions. In the case of pickling, for ex- 
ample, during which the steel is passed 
through a series of vats containing 
acid and wash water to remove surface 
scale and to show up imperfections, it 
is necessary to keep the stock moving 

uniform speed so that the entire 
strip will be pickled to the same 
degree. 

The hitch in the past has been the 
lack of satisfactory method of joining 
the hot rolled sheets, which represent 
the product of a single slab or billet, 
into a continuous strip. Various meth 
ods were tried such as lapping the ends 
of coils and stitching or punching 
them together or butting the ends by 
If one of these 
methods succeeded in getting the strip 
through the pickling without 
breaking, it usually presented a joint 
that would not go through the reduc- 
ing rolls or, in any event, had to be cut 


arc or gas welding. 


vats 


out of the strip before delivery, be 


cause it possessed properties that did 
not conform to the rest of the stock. 

The new Thomson strip steel butt 
welder, which was buillt in coopera- 
tion with the Mesta Machine Co., elim- 
inates all of these disadvantages, it is 
claimed. It joins the coil ends quickly 
so that the mill can be operated at max- 
imum speed when necessary. It joins 
the ends permanently so that the 
welded joint will stand fully as much 
tension or bending as the rest of the 
strip. And it forms a joint with all 
the physical properties of the parent 
stock. Once the welded sections have 
passed through the reduction rolls, the 
joint becomes practically indiscernible, 
lt takes a finish exactly like the rest 
of the coil and behaves in exactly the 
same way during drawing or shaping 
operations, 

When a coil begins to run out, 
enough stock is fed into the looping pit 
to provide a reserve that will last, 
while a new coil is joined to the end 
of the old one. The ends of both coils 
are trimmed square in the up-cut 
shear, lined up in the welder by gauges 
and joined in a butt weld. The strip 
moves into a pull shear where the burr 
is removed from the top and under 
side, before it passes through the loop- 
ing pit and into the pickling vats. All 
this is done before the slack in the 
looping pit is used up, so there is no 
need to change the speed of the strip 
as it moves through the pickling solu- 
tion, 

With the development of this prac- 
tical method of joining strip, steel mills 
are no longer forced to limit the length 
ef coils to the amount that can be 
rolled from a single billet. Manufac- 
whose converting 
benefit by greater 
lengths than have formerly been avail- 
able, can now have them in many cases 


turers processes 


would coils of 


as long or as large as their storage 
or handling equipment will accommo- 
date. And they have the assurance that 
every inch of the strip will be usable 
as far as quality and uniformity of 
character and finish is concerned. 
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A Convincing Impact Test 


* A welded steel coal barge was pounded 
severely by a freighter (2848 gross tons), 
loose from its moorings, during a recent 
storm in New York harbor. The freighter 
had broken loose from the 55th St. Pier, 


Sush Terminal. The barge was struck at 
least 38 times, being wedged against the 
“slip” bulkhead. At one point the steel 


plate of the barge was hammered in about 
10 in. The freighter was finally brought 
under control after the barge had been bat- 





In spite of deep dent made in the hull the 
major welds held and no water was taken. 


tered severely on both sides. One blow 
landed squarely on a vertical weld, but the 
weld held up in spite of the terrific impact. 
Ship operators claimed that a wooden barge 
would have been ripped open and sunk. The 
welded barge was able to finish unloading 
and was then taken to a repair dock. The 
barge was one of several recently built by 
Dravo Corp., Pittsburgh, Pa., for New York 
harbor service. 
» « 


Punch Press Driving Gear 
Reclaimed by Bronze Welding 


*® As shown in the illustrations, a large 


punch press driving gear which had broken 
in half was salvaged by bronze welding. 
This job was handled by a job welding shop 
in California. As is so often the case, time 
was at a premium. Purchase of a new gear 
would have required about three weeks for 
casting and finishing. 





Broken 6-ft. driving gear for punch pres3 
before bronze welding. Photo (Airco). 





Ancther view of the gear after it was re- 
claimed by bronze welding. Photo (Airco). 


Ten teeth were half gone, and these were 
built up with bronze, using carbon blocks 
accurately sized and shaped so as to obviate 
the need of gear cutting. 

The gear wheel was too large to be cut 
locally. The cost of the braze welding re- 
clamation was $168, which meant a ‘saving 
of $100 to the owner, in addition to elimina- 
tion of three weeks time waiting for a new 
gear. 

» « 


Ornamental Welded Railing 


* Here is a simple wrought-iron railing 
which was welded with the aid of a 150-amp. 
Hobart arc welder. The corner posts are 
made of % in. by 2 in. angles, welded longi- 
tudinally to form 2 in. square posts. The up- 





Simple wrought iron railing built by arc 
welding. 


right bars between the corner posts are made 
of twisted % in. by 1 in. iron attached to the 
top and bottom rails by arc welding. These 
latter rails are made of % in. by ™% in. straps. 
This job was done by Silver’s Welding Shop, 
$ryan, Ohio. 
» « 


Underwater Cutting Torch 
Solves Another Problem 


* For the purpose of securing cores at the 
site of some dock construction work in Los 
Angeles City Harbor, pipes had been driven 
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After | 


was tound imp 


into the bottom of the harbor 
cores had been secured it 
sible to pull out the pipes. 

Case Construction Co., who had tl 
tract decided to utilize an underwate 
ting torch to cut off the pipes close 


harbor bottom. William Burgess, a diy 


utilized the latest Victor underwater cuttin 


torch and accomplished the job speedi 
satisfactorily, using hydrogen as a fuel ¢ 
The underwater cutting 
place at a depth 
low sea level. 


operations t 
of approximately 40 

The diver utilized a hydro 
pressure of approximately 50 Ibs., an oxyg 


pressure of approximately 60 lbs. and a & 
pressed air pressure of approximatel 
lbs. 

One of the illustrations shows tl 
extending above the surface of the 


with water rushing up through the 
and on the outside of the 
being cut off by the diver 


pipe is 


A Victor underwater cutting torch was 


used to cut off the coring pipes. 





View of pipe extending above surface o! 
water as it was being cut off by the diver 
below. 


» « 


Lightweight Anchor 
Can Be Folded 


® One of the latest developments in t 
rine accessory field is a new lightweight 
chor fabricated from high-strength M 
sheet. It is welded throughout, except 
the arms and stock meet the shank 
joints are pinned so that the, anchor 
folded for stowing when not tn 


use 
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Briop Shotches of Welding Jobs 


Made in a variety of sizes from 6 to 47 
s. in weight, the anchor is so designed that 
11-lb. size will hold a boat 38 ft. in 
ngth. With the conventional type of an 
hor the general rule is to allow 1 to 2 lbs 
anchor weight for each foot of boat 
‘ngth. This lightness of weight is made 
wssible by the design of the anchor com- 
ined with the strength of Monel. 
Arms of the unit are set at right angles 
) the stock and are equipped with a set of 
sharp-pointed triangular flukes. These dig 
leeper and deeper as the pull of the craft is 
increased. The anchor will not dig itself 
ut of the bottom until a direct upward pull 
is exerted on the line. Then, the sharp 
pointed flukes readily cut their way out. 
The new lightweight anchor was designed 
ind manufactured by the Youngstown Weld- 
g & Engineering Co., Youngstown, Ohio 


» « 


Low-Temperature Brazing 
Of Copper Bus-Bars 


* Indicative of the trend toward low-tem- 
erature brazing in fabrication of electrical 
uus-bars is the recent installation at the 
Southwest Sewage Treatment Works oi the 
Sanitary District of Chicago, Stickney, III 
in this most modern plant of its kind, the 
ngineer of electrical design specified that 


bus-bar connections be silver alloy brazed 
ll, a total of 120 joints were brazed, using 


tle ‘Straps 3 
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2 sheets of Sii-Fos per 
joint ClO" thick 


3. 1—Dimensional sketch of 4 in. by 6 
in. brazed joint. 














The lightweight anchor 
is made of Monel sheet 
welded together. Pin 
joints permit anchor to 
be folded for stowing 
when not in use. 


an oxy-acetylene torch fitted with two tips 


so as to play the flames on both sides of the 
joint simultaneously. 

Most of the joints were constructed as 
shown in Fig. 1, using two sheets of Sil-Fos 
brazing alloy, .010 in. thick and 4 in. by 6 in 
in area. The principal bus bars were channel 
shaped as shown in Fig. 1 and the tie straps 





Fig. 2—The copper bus-bar structure is 

supported by aluminum channels. This 

reduces distribution losses to a minimum 
because aluminum is non-magnetic. 


Fig. 3—A total of 120 
joints were silver alloy 
brazed using a double- 
tip oxy-acetylene torch. 





Fig. 4—Looking down at the brazed joints 
behind one of the distribution panels. 


were made double of 4 in. by 6 in. copper 
Lean 

\ representative of Steel Sales Corp., 
Chicago office, pointed out to the contractor 
(Central States Electric Construction Co.) 
that a perfect mechanical job could be made 
»y brazing the copper bars with a low-tem- 
perature silver-bearing alloy. 

Of the several alloys available, Sil-Fos was 
selected because it melts at 1300 deg. F. and 
provides a joint of high electrical conduc- 
tivity. Sil-Fos is an alloy containing 80 per 
cent copper, 15 per cent silver and 5 per cent 
phosphorous. 

Preliminary tests conducted by the engi- 
neering department of the Sanitary District 
of Chicago proved that Sil-Fos brazed 
bus-bar joints possessed high tensile strength, 
well in excess of mechanical requirements, 
and lower potential drop (expressed in 
millivolts) than any other commonly used 
jointing methods. An additional advantage 
of Sil-Fos brazed joints, which was a factor 
in deciding to use this alloy, was the freedom 
from corrosion normally present with 

lamped or bolted joints. In a sewage treat- 

ment plant such as this, the problem of 
corrosion is ever present, as it is in most 
chemical process industries. 
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Briof. Shotchos of Welding Jobs 


The low potential drop of Sil-Fos brazed 
joints results from its silver content and the 
alloying action of thin films of this alloy with 
the copper it joins. The phosphorus tn th 
alloy acts as a fluxing agent and is partially 
consumed in the brazing operation, the re 
sulting joints being of low electrical resist- 
ance 

In preparing the joints for brazing, the 
surfaces cleaned with emery paper. 
Each side of the 4 in. by 6 in. sheet of Sil-Fos 
was covered with Handy Flux before it was 
inserted The joint was then 
clamped tightly with ordinary “C” clamps. 
Heat from the oxy-acetylene torch was ap- 
plied uniformly to both surfaces of the joint, 
because of the double tip construction of the 
torch. Heat was applied until the alloy could 
be seen running out of the edges. 

Some data as to cost of material per joint 
interest. Our slide rule tells us 
that the 120 joints of Sil-Fos (4 in. by 6 in. 
by .010 in. thick) total up to about 8.78 Ibs. 
At a base cost of $3.00 per Ib., the cost of 
Sil-Fos per joint would be 26 1/3 cents. 
Joints are made rapidly and with a minimum 
If com- 
parisons are made with the cost of clamps, 
or with labor and material costs required in 
bolting, it can be readily determined that 
bus-bars joined with Sil-Fos are not only 
better, but also lower in cost of installation. 

In order to reduce distribution losses to a 
minimum, the copper bus-bar structure 
supported by aluminum channels. Aluminum 
being non-magnetic does not dissipate elec- 


were 


in position 


may be of 


amount of oxygen and acetylene. 


is 


trical energy through magnetic losses. 
» « 


Regulator Redesigned for Supplying 
Oxygen to Air Transport Planes 


® The big Mainliner planes used from coast 
to coast on United Air Lines system are sup- 
plied with oxygen which the pilots can in- 
when flying at altitudes above 10,000 
ft. This oxygen is also carried as a prote 


hale 


tive measure for any passengers who might 


require it 











As shown in the photograph, the oxygen 
tank is placed in the cockpit. However, in 
actual flight it is inserted into the bulkhead 
behind the first officer, but for the purpose of 
showing its size and the regulator it has been 
moved over to the captain’s side and left 
out in the cockpit. This regulator is not the 
standard commercial type generally used on 
welding outfits, but has been redesigned to 
suit United’s specifications. An oxygen reg- 
ulator used in air service, which will give 
proper flow to individuals, must be accurate 
in its delivery and adjustment. The 
struction of the regulator must be excep- 
tionally rugged. It must be unaffected by 
vibration and deliver a constant unfluctuat- 
ing supply of oxygen. The regulator is man- 
ually controlled by the first officer. He ad- 
justs it to a certain pressure as indicated 
on the low-pressure gauge, which is the right 
amount for the altitude being flown. As long 
as the plane maintains that altitude no fur- 
ther adjustment need be made to the regu- 
lator. There are five outlets in the airplane 
for oxygen liberation, which under present 
flying conditions is adequate. 

With varying tank pressures from a full 
to an almost empty tank, the regulator is 
capable of maintaining the desired low pres- 
sure at the outlet within % lb. variation. 
For any given regulator setting from 2 to 10 
psi., it is possible to obtain a flow of between 
2 and 10 liters per min., without obtaining 
any variation in the set regulator pressure. 
This essentially means that when the regu- 
lator has been set to deliver a specific pres- 
sure at the desired altitude, either one outlet 
can be used, or all outlets can be used, and 
the proper amount of oxygen. required will 
be delivered at each outlet. 

The oxygen regulator adopted as stand- 
ard equipment on United Air Lines planes is 
manufactured by The Harris Calorific Co., 
Cleveland, Ohio. 


con- 


» « 
Tue Unirep Gas Pire Line Co., of Hous 
ton, Texas, plans a 16-mile welded pipeline 
under Nezpique, near Mermentau, 
\cadia Parish, in Louisiana. 


Bayou 


Close-up of Harris Calo- 
tific regulator and oxy- 
gen cylinder as used on 
The Mainliner planes of 
the United Air Lines. 
Supplies additional oxy- 
gen to pilots and for any 
passengers who may re- 
quire it. 
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Arc welded metal cleaning machine 


Metal Cleaning Machinery 


* In the construction of its metal « 
machinery, N. Ransohoff, Inc., Ci 
( Yhio, has found arc We Idi gy I be an eff 
and economical tool. An illustration sh 
typical machine fabricated by welding 


General Electric 


simi 


fidence in welding as a means of fabri 
is evidenced by the fact that the fin 
inside of the cleaning drum has be 
tached by welding. It is important tl 
weld between fin and drum be very 

to prevent the clogging of small parts 


the machine is in « 

» 
All-Welded Homemade Pump 
By W. E. ARCHER 


« 


WW € lded ¢ 


*® An interesting job in 
by a small shop owner is shown in tl 


tration, an all-welded turbine-type w 
pump. The fact that the pump is made 
almost entirely of odd scrap iron and 
used material, adds to the economy 
job and strikingly demonstrates the va 
welding and how it can be applied 
emergency by one clever gh t 
head. 

Che lower base of this 1 
( Id Fordson tractor housing with six 
cut off the end which is a r t 
booster head The booster head is 
of half of an old centrifugal pump 
as well as the support t 
are of boiler plate | 
head for the pulley housing is 


1€ 


el 


a 


Welded pump made of odd pieces c 


scrap iron. 


Type W -20 electrodes. ( 
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briof. Shatches. of Welding Jobs 


drill pipe coupling, machined to 

\ double throw ball bearing from ai 
ractor transmission is used. The pump 
; an old Model “T” Ford car steering 


hanger for the pump is made up of 

angle iron, all arc welded together 
ump is driven by a 1-h-p. electric mo- 
ind has a capacity of 74 gal. per min 
igh a 4-in. pipe, it will throw a stream 
ater 54 ft. through a fire nozzle 

L. Barber, job welding shop owner, 01 
rth Torrance, Calif., is the designer and 
der of this unique, home-made welded 


ter pump. 
» « 





Welded framework of prize-winning float 
built by students of Burbank, Calif., junior 
high school. 


“Tournament of Roses” Parade 


* What is said to be the most magnificent 
float that has ever been entered in the Pasa- 
lena “Tournament of Roses” Parade was 
entered by the City of Burbank—winner of 
he Grand Sweepstakes prize of 1939. This 
particular float will also be exhibited at the 
San Francisco World's Fair later this year. 

[he frame-work for the horses on this 
float was welded by three students of Bur- 
hank Jumior High School under direction of 
R. C. Davis, instructor. Over the welded 
steel frame-work was placed a layer of 
hicken wire, then plaster of Paris, and ther 
he entire float was covered with flowers 


» « 
Aluminum, Formed After Welding. 
In Fabrication of Storage Tanks 


*® One of the first instances in which arc 


elded aluminum has been formed after 
velding was the recent fabrication of 8 


minum tanks for storing olive oil 








The tanks shown in the accompanying il 
lustration represent an unusual job of fabri- 
cation and one which only a few years ago 
would have been considered impossible. 
These eight tanks were fabricated of alum 
inum entirely by electric arc welding. The 
sheets were welded flat, then turned over, 
C hipy ed into the weld on the opposite side and 
the seam welded from that side. After the 
sheets were welded they were put into rolls, 
welded along the longitudinal seam and then 
rerolled into shape. Following welding, the 
tanks were tested at 5 lbs. hydrostatic pres 
sure 

It is only within the last few years that th 
fabrication of products of arc welded alum 
inum has become commercially practical 
he work of building the tanks shown, which 
necessitated the rolling of aluminum sheets 
following welding, is an excellent example 

what is being accomplished today in this 
type of work. Forming the work after 
welding demonstrates the excellent ductility 
and other properties of the aluminum ar 
welds 


The tanks illustrated were fabricated by 


the National Tank and Mfg. Co., of Los 
Angeles, Calif. The welding was done with 
5/32 in. “Aluminweld” electrodes and Li 


oln Electric arc welding equipment 
» « 


Welded Beaching Gears For 
Trans-Pacific Passenger Planes 


*® Recent introduction of the new Boeing 74 
passenger ocean-spanning planes resulted in 
construction of a new type of beaching gear 
to be used in bringing these huge flying 
boats out of the water and into the hangar 
for maintenance and repair. These Boeing 
planes weigh 82,000 Ibs. and this load must 
be applied to the hull without the slightest 
tendency of the lifting device to deflect, 
therwise the hull might be severely dam 
aged 

The Kenworth Motor Truck (¢ orp., Seat 
tle, Wash., fabricated the heavy cradle-type 
trailers from steel sections. Arc welding 
was used in order to produce a rigid, unit 
type structure. Each unit weighs 15 tons 
and over 1200 ft. of welding was employed 

each trailer. 

The rigidity of these structures is of u 
usual interest. The diagonal deflectior 

aded, is 5/32. in. This is equivalent to sus 
pending 20 tons on the end of a 12 ft. art 
vith a deflection of only 5/32 





Welded aluminum tanks for storing olive oil. These were rolled after flat sheets 
were arc welded together. 





One of the all-welded beaching gears for 
the 74-passenger Boeing transport planes. 


ity is typical of welded, unit-type structures. 
Further information about design and con- 
struction of this beaching gear may be ob- 
tained from the Harnischfeger Corp., 4400 
W. National Ave., Milwaukee, Wis. 


» « 


How to Remove Broken Studs 
By L. A. SEVERTS* 


* Steel studs have an annoying habit of 
breaking off flush with the surface. This 
often results in loss of time and effort, espe- 
cially if the stud has been subjected to heat 
(exhaust manifolds) or if it is severely 
rusted in. While the common practice of 
drilling them out is satisfactory in some 
cases, the following method will be found to 
be much faster and simpler. 








= ) 
; $———} 
(cast. 4 RON.) FIG! 


, ea 


‘ 
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Fig. 1—Welding nut to broken stud will 
facilitate its removal. 


\ssume we have a 344-in. steel stud broken 
flush with a cast-iron surface. Place a 
g-in. steel nut directly over the stud as 
hown in Fig. 1. Using a %-in. heavily- 
ated rod with about 100 amp. of current, 
strike an arc on the end of the stud and as 
soon as a puddle is established, move the 
od around to melt down the sides, making 
t a solid unit with the nut. 
\fter thorough cooling, tap lightly with a 
ammer to loosen the rust and scale. Then 
apply a snug fitting wrench and work the 
nut both ways until the stud is loose. The 
heat of welding expands the stud and cracks 
the rust and scale which holds it fast so that 
n cooling it is comparatively loose 
Where stud is broken some distance down 
the block, a copper tube that just fits into 
the hole will protect the threads. Then fill 
the tube with weld metal and apply a wrench 


Marquette Mig. C« Minneapolis, Min 
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PROGRAM oF ELEVENTH WELDING 
CONFERENCE 
lowa Strate Coi.tece, Ames, lowa 


Tuesday. March 21 
9:00 A.M.—Exhibits and Demonstrations, 
Exhibit Hall. 
:00 P.M.—Room 207, Engineering Hall. 
Recent Developments in Welding, 
Welding in Modern Manufacturing (with 
motion pictures), 
A. T. Cox, Jr., Lincoln Electric Co. 
What We Expect from Our Welders, 
L. L. Burcer, La Plant-Choate Mfg. 
Co. 
Aluminum—Fabricating Processes, 
Motion Picture by U. S. Bureau of 
Mines. 
Welders Round Table — Oxy-Acetylene 
Welding and Cutting, 
Leader, L. C. Monroe, The Welding 
Engineer. 
:00 P.M.—Demonstrations, Exhibit Hall. 


Wednesday. March 22 
:00 P.M.—Room 207, Engineering Hall. 
“Steel-Man’s Servant,” Technicolor Sound 
Motion Picture, 
By U. S. Steel Corp. 
Hard Facing Applications, 
W. J. Carte, Air Reduction Sales Co. 
Reclaiming Farm Implements (with mo- 
tion pictures). 
L. O. Wiese, New Process Plow Weld- 


— 


= 


ing Co. 
Die Casting Metals and How to Weld 
Them, 
R. H. Ocpen, Aladdin Rod & Flux Mfg. 
Co. 


Welders Round Table—Hard Facing, 
Discussion Leader—L. C. Monroe. 
:00 P.M.—Demonstrations, Exhibit Hall. 
:30 P.M.—Welders Banquet, 

Direction W. L. ALLAN. 


Thursday, March 23 
:00 A.M.—Room 207, Engineering Hall. 
Structural Welding ( Motion Picture), 
By Air Reduction Sales Co. 
What the Welder Is Up Against in High- 
pressure Welding, 
R. W. Breckenripce, lowa State Col- 
lege. 
Applications of Spot Welding, 
D. C. Wooparp, Ideal Mfg. Co. 
Under Water Cutting, 
Frep Winpsor and Harris A. Goop- 
WIN, Bastian-Blessing Co. 
Welders Round Table—Arc Welding, 
Discussion Leader—L. C. Monroe. 
:00 P.M.—Demonstrations, Exhibit Hall. 


Cy.tinpers DAMAGED BY Arc Burns—The 
Compressed Gas Manufacturers’ Association 
is calling attention to the fact that many 
oxygen manufacturers are receiving re- 
turned cylinders which have been damaged 
by arc burns. These burns may be quite 
small and not readily detected unless careful 
watch is kept for them. However, even the 
smallest ones noted may be such as to create 
a hazard, due to the hardening and stressing 


> > 


— 


of the metal in the area beneath and sur- 
rounding the burn. Laboratory investigation 
has led to the conclusion that very careful 
watch should be kept for this type of damage. 

The Compressed Gas Manufacturers’ As- 
sociation has just recently published a book- 
let dealing with the proper methods of han- 
dling compressed cylinders. Copies can be 
secured by writing to F. R. FrerHerston, 
Secretary, 11 West 42nd St., New York City. 

» « 

Over 70 WELDING ResEarcH Projyects—A 
$100,000 program of welding research will 
be carried out in 1939 by the Welding Re- 
search Committee of the Engineering Foun- 
dation. The research is coordinated by the 
committee in cooperation with leading scien- 
tific talent. More than 70 individual projects 
are in progress in universities. 

“The importance of the study is reflected 
in the new ship-building and armament pro- 
gram which will depend, in part, on the 
varied application of welding in ship con- 
struction, pipelines, aircraft, tanks and other 
machines of war,” Wm. Spraragen, technical 
secretary pointed out. “Structures like ships, 
buildings and bridges must be designed care- 
fully and with absolute safety. The test data 
for determining design values in the vari- 
ous building codes are being secured by 
groups working under the Welding Research 
Committee.” 

Investigations now being conducted at the 
University of Illinois determine accurately 
the number of cycles of repeated stresses 
which various types of joints can withstand 
under loads which they will be called upon 
to carry in these structures. 

Research work influences the steel maker 
in proportioning the alloys in steel so that 
they may be readily weldable. In certain in- 
stances it necessitates the addition of some 
stabilizing element like columbium or ti- 
tanium. In others it is necessary to hold the 
carbon content as low as possible. Tech- 
niques of relieving stresses set up by weld- 
ing operations become imperative in struc- 
tures subject to dynamic stresses. 

» « 


Repair WELDING ON Bor_ters—Members of 
the boiler and machinery inspection division 
of Maryland Casualty Co. of Baltimore, 
Md., held a three-day conference at the home 
office recently. One of the things reported 
by field men, referred to “a very bad situa- 
tion in regard to permissible boiler repairs, 
and repairs and replacements to power 
piping.” 

It would seem that many plant engineers 
proceed with these repairs by welding with- 
out first notifying the State boiler inspector 
or insurance company inspector, only to find 
out that the State will not accept the insalla- 
tion, because of lack of evidence that a stand- 
ard welding procedure was followed. These 
rejections created many unpleasant situations 
and expensive delays. The Maryland Cas- 
ualty Co. has available for free distribution 
a leaflet-—“Requirements for Repairs by Fu- 
sion Welding on Boilers and Pressure Ves- 


sels.” 
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THe 9rH SEMI-ANNUAL EAsTerRN Pu ppp. 
ELASTICITY CONFERENCE will be held at (or. 
nell University, Ithaca, N. Y., on Saturday 
May 13. The committee on local arrange. 
ments, of which Professor F. G. Switzer of 
the College of Engineering at Corneil js 
chairman, expects an attendance of approxi. 
mately 100 scientific workers in this field 
The program of technical papers will be sup. 
plemented by an exhibit of the latest equip. 
ment for photo-elastic research, and dem. 
onstrations in the Cornell laboratories. 
» « 

Mipwest Power ConrereNnce—From April 
5th to 7th, Armour Institute of Technology, 
in cooperation with seven State universities 
and local sections of engineering societies, 
will conduct a Midwest Power Conference 
This power conference will afford an op 
portunity for persons interested in power 
production, transmission or consumption to 
meet and discuss their mutual problems. Two 
papers under the general heading of “Metals 
and Welded Construction” will be given on 
the Wednesday afternoon program, April 
5th. J. C. Honce, chief metallurgist of Bab- 
cock & Wilcox Co., will talk on “High- 
Pressure High-Temperature Metallurgy.” 
J. J. KANTER, research metallurgist, Crane 
Company, will talk on “The Influence of 


Creep Studies upon Allowable Design 
Stresses.” 

» « 
West MICHIGAN CHAPTER A, W. S.—A 


movement has been started to establish an 
A. W. S. chapter in Grand Rapids, Mich 
Fifty-two members and guests attended a 
meeting on March 6th at which time Georce 
N. SIEGER, president and general manager of 
the S-M-S Corporation, Detroit, Mich 
talked on the subject, “The Use and Not 
Abuse of Resistance Welding Electrodes.” 
» « 


To Orrer Course tN METALLURGICAL ENGI 
NEERING—New curricula leading to the de- 
gree of bachelor of metallurgical engineer- 
ing and bachelor of aeronautical engineering 
respectively, have been added to the progran 
of the Polytechnic Institute of Brooklyn 
Although many of the subjects embraced in 
the new curricula have been offered for 
years, either as required or elective pre- 
requisites to the mechanical engineering de- 
gree, the growing demand for students spe- 
cially trained in both metallurgy and aero- 
nautics has been responsible for the inaugu 
ration of the new degree curricula. Decision 
to offer the courses was not made until care 
ful analyses had indicated that definite op 
portunities for students existed in both fields 


Personals 


Harvey B. Jorpan has been appointed vice 
president of the AMERICAN Steet & Witt 
Co., subsidiary of the U. S. Steel Corp. Mr 
Jordan will be in charge of operations am 
succeeds M. W. REEp, who has been made 
chief engineer for Carnegie-Illinois St 
Corp. 

















yy» « 


P. E. ENGLER has been elected president 
general manager of THE BALBACH Co., 12 
California St., 


Omaha, Nebr., to succet 
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NACONDA 997 (Low Fuming) 
Welding Rod — high strength, 
tough weld metal with low fuming 
characteristics—has been added to the 
extensive line of Anaconda copper 
alloy welding rods. It is widely used 
for the general oxy-acetylene repair- 
welding of cast and malleable iron, 


steel and copper... It is particularly 


Low Fuming Welding Rods 








Soa 


valuable where repairs must be made 
quickly and easily on machinery parts, 
automobile engine blocks and similar 
equipment. Anaconda 997 Welding 
Rod is manufactured under United 
States Patents Re 17,631 and 1,525,058. 
Available from supply houses handling 
Tobin Bronze and other Anaconda 


Welding Rods. su2s0 


THE AMERICAN BRASS COMPANY 


General Offices: WATERBURY, CONNECTICUT + Offices and Agencies in Principal Cities 








In ¢ ANACONDA AMERICAN BRASS LTD., Ne I Ontari 
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Cot. Oscar E. ENGLER, whose death is re- 
ported elsewhere in these columns. GEroRGE 
A. Turarp has been appointed sales man- 
ager. 


Jrade News 


Pipe-We Lp, Inc., 1825 W. 16th St., Chicago, 
has recently been organized to manufacture 
fusion welded piping for both high and low- 
pressure service. Facilities are available for 
producing headers, offsets, specials, etc. New 
welding equipment and fixtures have been 
installed in the 52 ft. x 200 ft. plant, which 
has a railroad spur running through the en- 
tire building. All fabrication will be carried 
out under code procedure and operator quali- 
fication tests. A. B. SLATTERY is president, 
F. H. CARPENTER, vice president, and C. O. 
LARSON, sales manager, all of whom have 
had many years experience with welded pipe 
fabrication. O. C. Rupy is secretary-treas- 
urer. Until recently these men were con- 
nected with Federal Pipe & Supply Co. 








_ 











» « 


THe Lincotn Exectrric Co. announces the 
opening of a factory branch office in Seattle, 
Wash. The new office, with warehouse in 
connection, will be located at 1914 Utah 
Ave. A large stock of electric welders, elec- 
trodes and supplies will be maintained for 
serving the Inland Empire, Grand Coulee 
Dam and Alaska. J. B. McCormick, who 
formerly represented the company in Fres- 
no, Calif., and recently in Spokane, Wash., 
will be in charge of the branch. 


» « 


AMERICAN INSTITUTE OF STEEL CONSTRUC- 
TION, INC., announces a change of address 
in its headquarters. The new address is 101 
ark Ave., New York City. 








Construction 


THE CospEN Prpeine Co., Tulsa, Okla., has 
awarded a contract to Williams Bros. Corp, 
for construction of a 20-mile, 4-in. welded 
pipeline from the Ramsey pool, southwest of 
Stillwater, to Cushing, Okla. 














» « 
WELDING PLAYED AN IMPORTANT PART in an 
unusual pipeline construction job recently in 
Southern California. An 8-in. line was in- 
serted inside of an old 10-in. line which had 
become badly corroded. By inserting the 
new pipe, there was avoided the impractical 
work of excavating a ditch through the 
heavy traffic congested area of metropolitan 
Los Angeles. Sections as long as a mile or 
more were welded and pulled into the old 
line in one string. This unusual piece of work 
was completed by Lindgren & Swinerton, 
pipeline contractors, for Richfield Oil Corp. 
» « 

CONTRACT FOR THE CONSTRUCTION of a 65,- 
000,000 cu. ft. casing-head gasoline plant to 
cost $370,000 in the Agua Dulce field, Neuces 
County, Texas, has been awarded by J. W. 
Glass, of Nowata, Okla. to the Western Sup- 
ply Co., of Tulsa, Okla. This plant will proc- 
ess about 50,000 gallons of gasoline daily. 
Welding will be employed extensively in 
ccnstruction. 








Future Meetings 














March 21-23, 1939 
Iowa State College of Agriculture and 
Mechanic Arts, Ames, Iowa. Will hold 
llth annual welding conference (dates 














The Improved “Round File” Gas Lighter 















Unrivalled econ- 
omy is provided by 
the many superior, 
exclusive design and 
construction features of 
the Improved ‘Round 
File” lighter. 


An unusually large file area 
is provided — approximately 
one square inch. The file is of 
superior quality, hardened in our 
own factory. The spark metal is of 
large diameter and the patented 
cartridge holding the metal locks ex- 
actly into position, permitting instant 
replacement. The lighters are cadmium 
plated, rustproof. 


Circulars and prices on request 


Most 


Economical 









SAFETY GAS LIGHTER CO. ( ss ) 








LYNN, MASS 
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fall on Tuesday, Wednesday, and T ur 
day). 


May 3-5, 1939 
American Institute of Electrical 
neers, 33 West 39th St., New York 
Northeastern District Meeting at S; 
field, Mass 
May 11-12, 1939 
Ohio State Eighth Ann 
Welding Conference w 
be held in the Industrial 
Building on the 
Columbus, Ohio 


June 26-30, 1939 
American Institute of Electrical En 
neers, 33 W. 39th St.. New York Cit 
Combined Summer and Pacific Coast C 
vention at San Francisco, Calif 


July 10-14, 1939 
American Society of Mechanical 
neers, 29 W. 39th St., New York 
Semi-Annual Meeting at San Francis 
Calif. 


Cwrnrent Reviews 


MANUAL Of 
second printing of the third edition of tl 
Manual kas just been issued by the Amer 
can Institute of Steel Construction. This 
the standard handbook for engineers a 
builders, and is said to be an all-inclusive ai 
complete publication. Some minor revisi 
have been made in this 
among which are: Personnel changes in t 
Technical Advisory Board; Minor chang 
in text regarding structural tees; The add 
tion of a table of dimensions and properti 
H-piles; Revisions relating to cambering: 
of rolled beams; Revisions in rolling 
cutting tolerances, camber and sweep; Re 
sions in the section modulas tables. Request: 
for copies should be sent to A.I.S.C. hea 
quarters, 101 Park Ave., New York City 
» « 


University, 
Engineering 
Engine 
University Ca 

















STEEL CONSTRUCTION | 


second printing 


Cast-Iron Pip—E FLANGES AND FLAN 
Fittrncs—This A. S. M. E. Standard 1s 
revision of the 1928 edition and covers ft 
tings for maximum steam pressures of 12 
p.s.i. 

Corrections have been made in wall thich 
and smaller in order 
establish the actual minimum dimensions tha 
have been in practice with cast-iron. Wa 
thickness tolerance has also been included 
order to establish inspection requirements 
Steam service pressure ratings have bet 
revised by adjusting the ratings dow! 
the basis of size. 


nesses on sizes 3” 


» « 

STEEL Pipe FLANGES AND FLANGED FITTIN 

—This revised standard issued by A. S. 
E., headquarters 29 W. 39th St., New Yor 
City, incorporates all the changes wh! 

have taken place since the 1932 Edition wa 
issued. New material and important chang 

include : 

Tables of dimensions for the 2500 Ib. ser 
of steel pipe flanges and fittings. 

A complete set of tables of dimensions 
welding neck flanges and fittings tf 
pressures. 

All details of welding bevel for all 
ing neck flanges and wall thickness 
























































lete set of dimensions for slip-on to air. The metal edges to be welded are with the use of a welding rod containing as 
inges for 150 and 300 lb. pressures. assembled in the usual manner. The seam is much as 0.015% to 0.04% of sulfur. The rod 
; | i dimensions for ring joints de- then bridged and enclosed on one side with also contains 0.1% to 0.4% silicon. The sum 
: 150, 300, 400, 600, 900, 1500 and = the mineral material. Enough heat is used of the silicon percentage and ten times the 
ye vressures. These are the ring joints during the fusion-deposition of the weld sulfur percentage must be less than 0.54%, 








# designed for use in the petroleum metal to melt at least a portion of the min- the remainder being substantially all iron. 
8 4 by committees of the A. P. I. eral material and to provide a joint beadel The rod is stated to have excellent resistance 
sive revision and expansion of the along the back surface. The mineral mate- to sparking and overheating during welding. 
ture-pressure ratings. These tables rial contains oxides of calcium, magnesium, » « 
la s ith the use of arse and — m- silicon, and aluminus. Finepncor Baoner-weipen Straucturs 
It 4 num and equivalent alloy steels. ees: ™ 
ng giving Pa dimensions of reducing oo h M R 2,145,625. ; Avsus! te Kingat, Douglaston, 
us, & rewed flanges for pressures of 150 to 2500 tsp teuaee soeliaane N. Y., assigned to Electro Metallurgical ( 0. 
. : <,145,004. ArruHur Lytie, Niagara Falls, of West Virginia. Filed April 22, 1937. 
£ , » « N. Y., assigned to Oxweld Acetylene Co. of | Issued Jan. 31, 1939. In welding fire-resist- 
_ West Virginia. Filed May 22, 1937. Issued ant structures it is important to obtain welds 
«EES TANDARD DIMENSIONS FOR FLANGED AND Jan, 31, 1939. Freedom from porosity under which withstand high-tensile loads at high 
c AVeLpING END V ALVES—This new American most conditions of gas welding is obtained temperatures. Bronze welding may be em- 
SeeeStandard available from A. S. M. E. head- 
Bo varters, 29 W. 39th St, New York City, 
presents dimensions for gate valves for vari- 
S ous ratings, and flange dimensions, to insure 
ty. & snterchangeability when connected into a 
c 


ype ine, 
) Vedge Gate Valves—Cast-Iron, for 125, 
175 and 250 Ib. steam pressure and 800 Ib 
hydraulic pressure, and Steel, for 150, 300, 
4), 600, 900 and 1500 Ib. steam service 
1 pressures. 

Double Disc Gate Valves—Cast-Iron, for 
125, 175, and 250 lb. steam service pressure 









































The fand 800 Ib. hydraulic pressure. 
this fam Globe and Angle Valves—Cast-Iron, for 
er 125 and 250 lb. steam service pressure and 
< is Eaesteel, for 150, 300, 400, 600, 900 and 1500 Ib. 
an r steam service pressures. 
at) ‘e Swing Check Valves—Cast-Iron, for 125 4) 
‘ot and 250 lb. steam service pressure and 800 
ing lb. hydraulic pressure, and Steel, for 150, 
the 300, 409 and 600 Ib. steam service pressures. 
ges 
dd: 
ties 
and 
evi § 
ests ExLectropE HoLper 
fad 2,145,699. R. L. TowNnsenp, Wichita, Kan- 
sas. Filed May 3, 1937. Issued Jan. 31, 1939. 
This patent describes an electrode holder 

GE comprising a jaw and handle integrally con- 
is nected, with replaceable tips attached on the a 
fit outer ends of the jaws. The tips have several A C ARC WE LD FE R 
125 Bmerooves extending across their faces. oe. 
ick: A » « Pays through SAVINGS. Manufactur- a aa Bh pi 
tt) WELDING Wire ror Carson Arc WELDING ing plants everywhere have found that the sav- $225. , 
that (2,140,237. Franz Lerrner, Steiermark. ings in production and maintenance costs have 0 Minds eet ene 
Wall BAMBAustria, Filed March 9, 1937. Issued Dec. aa Ee ee ea very, Short time. ——suasieatiy sovenss palastiy 60 
ad it 13, 1998, A welding wire containing up to In many instances the difference between i times a second, puddling 
ents 145% carbon; 0.25% to 1% silicon; 0.20% pairing ane ees See” oe Fe Se 70S ae ae — 
beet ' 3% manganese; not more thz 0.06% has paid for the welder. ee ee 

: e than 0.06% 
1 0! sulphur, not more than 0.45% phorphorus, Pays through PROFITS. Job welders aa a eae aos 

mee least one metal selected from the group are making money with the Marquette because 20 to 250. 

nsisting Ee gies mee ee ae ‘tna The 
ss — pe Ana to 1.2% aarcomia, up to thse initial and operating costs ate low. aw © Welds thin sheet motel, 
| ee -9U% 3 im, up to 0.80% titanium, up welds produced are strong, dense and ductile. Sessiesn, Medien. ote, to the 
. M to 0.40% vanadium, up to 1.50% tantalum The alternating current continuously and auto- heaviest of elent beame, cast- 
Y ork nd up to 0.30% magnesium, and the re- matically reverses polarity thus puddling the ings and motor blocks. 
shich nainder iron. molten metal, floating impurities to the top © Fully equipped with cables 
was » « where they form a slag, and leaving a electrode holder, helmet and 
unges “a : , weld of the highest quality. an assortment of electrodes. 
NEFRACTORY MINERAL IN SEAM WELDING Ze 

series 145 009, James M. Kerr, Niagara Falls, UL) sapeesite A C. Wellocs tea eins, Poe. Po ae e eae 

Nam. Y., assigned to Union Carbide and Carbon L ? . APR ED WR smn “ 
os | iO" N.Y, Filed Nov. 5, 1935. Issued Jan. TH 
r al 4, 1/39. An invention which involves back- +f A RQ UJ FT T TE rr ry y rT iA 0) 


es © a welding seam with a powdered or 
old ‘ular refractory mineral material which ; ADA c 
we { A J E 
pipe fas ‘he back of the seam against free access Mi N . E iA rv L F Mi 
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“FALCON” PORTABLE ELECTRIC 


For preheating and stress relieving welded seams 
nozzles, valves, etc., etc., for shop and field use 


Coil type wrap-around units for maximum temperatures up to 1250°F. 
Solid type clamp-on heaters in three styles for maximum temperatures 
up to 1350°F, 1650°F or 1850°F, either split type for preheating 
and stress relieving, or single length type for stress relieving- 


annealing only. 


Heaters for stress relieving circumferential and longitudinal seams 


in large pressure vessels, penstocks, etc. 


Modified types of heaters for numerous general and special applica- 


tions. 
Submit Complete Details of Your Applications to Our 
Engineering Dept. Recommendations and 
Quotaticns Gladly Furnished 


H. O. SWOBODA, INC. © 


NEW BRIGHTON (3), PA. 








in pressure piping, Faia ng 


ae - Caen ; 








ployed for steel structural welding. How- 
ever, it has been found that inter-granular 
penetration of copper into the steel may be 
harmful. Undesirable effects, such as re- 
duced fatigue strength, are overcome in 
bronze welding by the use of a weld filler 
material containing substantially 20% to 
25% nickel, 13% to 19% zinc, silicon in an 
amount not over 0.5%, and the remainder 
copper. The nickel may be replaced by 
cobalt. Beryllium, while not as desirable as 
nickel, may also be used. The weld material 
gives a bond having a tensile strength of at 
least 18,000 psi. at 1000 deg. F., which 
strength persists for at least 18 hrs. at that 
temperature. 
» « 


WELDING Process UsInG RECIPROCATING 
Rop 


2,147,367. Harry S. Grorce, Massapequa, 
N. Y., assigned to Union Carbide and Car- 
bon Corp., N. Y. Filed June 28, 1935. Issued 
Feb. 14, 1939. A welding rod is mounted so 
as to be reciprocated axially. The reciproca- 
tion causes the rod to tamp or compact a 
mushy filling material into intimate contact 
with the molten superficial surface film of 
prepared base metal. This gives a good bond 
and also improves the grain structure of the 
resulting weld. Welding is carried out in 
the presence of a reducing atmosphere. Dur- 
ing reciprocation the rod is fed forward at 
a rate substantially corresponding to the rate 
of consumption at the welding zone. 


» « 
WeELbDED JOINT 


2,145,937. Henry Lockwoop, Brooklyn, N. 
Y. Filed Feb. 12, 1935. Issued Feb. 7, 1939. 
A method of welding a thin gauge metallic 
piece to a heavier gauge metallic piece, which 
involves placing the pieces in welding posi- 
tion with a protective strip of heavier gauge 
metal than the thin piece, placed so as to 
protect the thin piece from direct applica- 
tion of the welding heat, applying welding 
heat to the protective strip to melt a portion 
of the protective strip in the desired zone of 
weld and to melt a portion of the thin piece 
in the zone of heat conducted from the pro- 
tective strip to the thin strip. The melted 
portions are incorporated in an adequate 
welding bead, the bead being later united 
with the heavier piece and the protective 
strip. The thick plate serves to restrict the 
extent to which the thin plate is melted and 
welded. 





WELDING WITHOUT PREHEATING 
2,146,315. Gustav A. REINHARDT, Youngs- 
town, Ohio, assigned to The Youngstown 
Sheet and Tube Co., Youngstown, Ohio. 
Filed Feb. 12, 1937. Issued Feb. 7, 1939. 
Welds parts of alloy steel of substantially 
the following analysis: up to 0.2% carbon, 
0.10 to 0.25% silicon, 0.90 to 1.10% copper, 
1.80 to 2.20% nickel, 0.35 to 0.70% manga- 
nese, 96.85 to 95.55% iron and impurities. 
Usual weld fillers are employed in making 
the weld. Uses only heat incident to actual 
formation of the weld, and obtains a weld in 
which the normal properties of the metal in 
the seam and in the vicinity of the seam are 
substantially the same as the properties of 
the base metal. 

» « 


ConsTANT RESISTANCE WELDING WIRE 
2,146,320. Francis WALTERS, JR., Youngs- 
town, Ohio, assigned to The Youngstown 
Sheet and Tube Co., Youngstown, Ohio. 
Filed Feb. 12, 1937. 


Issued Feb. Z, 1939, A, 


welding wire is described which ma 
its electrical resistance fairly constant 
within relatively narrow limits during t 
perature fluctuations 
material increases only 
perature is 
wires whose 
variations in temperatures. Such a wir 
particularly useful in welding 
steels. The carbor 
0.08%, manganese about 0.44% to al 
0.45%, silicon about 0.005% to about 0.15 
phosphorus about 0.016% to about 0.055 
sulphur about 0.018% to about 0.020% 


The resistance 
slightly as t 
raised, as compared 
resistance vary widely wit 
COpPM T 


contains 


wire 


per about 1.02% to about 1.15%, 
about 1.90% to about 1.99% and 
tially pure iron to make 100%. 
» « 
Mu tti-ELectropeE Arc WELDIN¢ 


2,146,600. GaretH G. SoMERVILLE, Pittsfic 

Mass., assigned to General Electric Co., } 
Y. Filed Oct. 23, 1936. Issued Feb. 7, 193 
This invention relates to automatic arc wel 












Wison-wew GLASS 1s 
made in shades and densities 
for every welding requirement. 
It meets United States Federal 
Specifications for all Welding 
Operations involving high tem- 
peratures or glare. 


When ordering, specify the Op- 
erations to be used on and we 


will gladly recommend the 
proper shades and type of 
equipment. 


WILLSON-WELD-GLASS 
for GOGGLES 
7 
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Write for 
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open and enclosed cabs, and sheet-weld; in two grades for cast-iron 

standard trolleys, load blocks, limited head- welding, casting weld and free machine weld ; 

room cranes and trolleys, etc. in two grades for stainless steel; in five 
Clearance dimensions, hoist, troiley and grades for hard-surfacing; and for man- 

bridge traverse speeds are included to sup- __ganese steel. 

ply all the facts about each unit. The book Copies of this booklet, 26-650, may be ob- 

trodes contains many interesting action photos, tained from headquarters of the company in 

showing the uses of industrial cranes in all East Pittsburgh, Pa. 


' e seams which would normally re- types of plants. Copies of this book may be 
wel process. According to the patent,a Cranes,” which covers completely the design Westinghouse Electric & Mfg. Co. Included 
tively to one another with their sides within 


; quit excessively long electrode to get a . obtained by writing to Harnischfeger Corp., 
subst ully uniform continuous weld. If 4400 West National Ave., Milwaukee, Wis. 
the trode is too long, however, the cur- » « 
rent through the electrode is sufficient to dis- \-C. Type Cructste Wetp ELEecrrope 
integrate the flux coating and interferes with Ture HarniscHFEceR Corp., Milwaukee, \-c. crucible weld electrodes for every re- 
pata of short electrodes are applied tothe and application of P&H Industrial Cranes. are electrodes: in three grades for low or 
work along the line of welding, the elec- This book describes the standard type “H” medium carbon steel welding, brown, black 
arcing distance of the work and with their 

adjacent ends within arcing distance of one 

— 


a successful performance of a self-operating Wis. announces Bulletin C-6 “Industrial quirement are described in a new booklet by 
trodes extending in opposite directions rela- crane, standard 
another. Suitable electrical connections per- 


mit the use of the plurality of short elec- 

















=F Obituary For sound OVERHEAD welds use 














an 

wd Cot. Oscar E. ENGLER, president and gen- TITAN MANGANESE BRONZE RODS | 
tthe eral manager of THE BALBACH Co., Omaha, ! 
tem- Nebr., died on February 11. Col. Engler had | 
ther heen identified with The Balbach Co. since 

wit 1919 and was very active in numerous or- 

re is ganizations, both within the welding indus- 


try and outside of it. He was a past presi- 
dent of the Reserve Officers’ Association of 
the United States, and past president of the 
- Associated Industries of Nebraska, and a 





(Trade Mark Registered) 


TITAN Manganese Bronze Welding Rods flow freely, 
readily penetrate seams and crevices and provide ex- | 
tremely dense, non-porous welds. Overhead welds 
made with TITAN Manganese Bronze will “stay put.” 


TITAN Manganese Bronze is widely used because of 
its ability to lay down strong, tough welds in any posi- 
tion. There is no fuming to bother the operator or 
cause poor welds, because the exclusive TITAN Dou- 
ble Deoxidation process prevents gases from being 
absorbed from torch, atmosphere or base metal. 





Col. OSCAR E. ENGLER. Another TITAN Doubly-Deoxidized Alloy preferred 
past president of the Omaha Manufacturers’ by experienced welders is Penn Bronze—a general 
Association. Col. Engler was a director of purpose, free-flowing rod, melting at 1620° F. 


the National Oxygen and Acetylene Associa- 
tion and of the National Association of 





\ Manufacturers. Samples of these TITAN Doubly-Deoxidized 

. Born in Omaha, Nebr., September 20, Welding Alloys gladly sent on request. Test 
1875, his entire business career was devoted them and prove that they produce welds of defi- 
to advancing the interests of his business nitely greater strength and ductility. 


and community. He was commissioned a 
sutenant Colonel, Infantry Reserve, of the . . : . 7 . NT 
\rmy, and a member .of the general TITAN METAL MANUFACTURING CO., BELLEFO E, PA. 
staf! of the organization “Military Order 
t the World War.” Col. Engler is sur- 


a 


nal 





| VIN his widow, Mrs. Oscar E. Engler 7 
A I ha, and two sons, Paul E. Engler of B HK U N L E 
yi Um and Capt. Howard E. Engler of the WELUING 
+ &. 5. Army Air Corps, Fort Leavenworth; = : 

es Kar 

= : 
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Ylew Jechnical Literature 





We have listed on this page brief reviews of new technical 

literature prepared by experts in the employ of welding 

equipment manufacturers. Any literature you may desire 

will be sent to you free of charge. Merely check or mark 

the serial number of the paragraph on the order blank at 
the bottom of the page. No obligation. 


Hard Surfacing Rod 

(88) Chicago Hardware Foundry Co. has 
a new folder describing a flux-coated hard 
surfacing Moly-Nickel alloy welding elec- 
trode. This hard surfacing electrode is suit- 
able for d-c. or a-c. arc welding. 


Oxy-Acetylene Catalog 

(89) Modern Engineering Co. has just 
issued its 1939 Meco catalog containing com- 
plete information on entire Meco line of oxy- 
acetylene welding and cutting equipment. 
Included in the Meco line are welding and 
cutting torches, regulators, acetylene gener- 
ators. welding hose, goggles and fluxes. 


Pneumatic Tool Catalog 

(90) The Cleveland Pneumatic Tool Co. 
has available a new general catalog covering 
its line of pneumatic tools, chippers, riveters, 
rotary and piston types of pneumatic drills 
and grinders, and other miscellaneous tools 
for industrial plants. 


Eye Protection Catalog 

(91) Chicago Eye Shield Co. announces 
that its 1939 catalog will shortly be off the 
press. This new catalog will cover the com- 
plete line of eye protection equipment of this 
manufacturer. 


Victor Regulators 

(92) Victor Equipment Co. has available 
a 25-page illustrated bulletin describing in 
detail the operation of an oxy-acetylene regu- 
lator. The booklet has been designed for 
maximum educational value to the user of 
regulators. Charts are included to assist the 
user in selecting the proper type of regulator 
for the job. Multi-colored illustrations show 
the operation of single-stage and two-stage 
regulators 


Mangana! Nickel Manganese 

(93) Stulz-Sickles Co. have two small 
folders, one describing 11 to 13% per cent 
nickel manganese steel electrodes and their 
field of application, the other describing hot 
rolled plates of the same composition and 
where they can be used in repairing man- 
ganese steel castings. 


Automatic Gasflux Equipment 

(94) A four-page folder has been prepared 
by Automatic Gasflux Co., describing its 
equipment and process for introducing spe- 
cially prepared liquid Gasflux into produc- 
tion brazing work. This liquid flux is car- 
ried directly into the oxy-acetylene line and 
discharged through the tip of the brazing 
torch. Operation becomes entirely automatic. 


How to Fit Goggles 
(95) Simple instructions for fitting indus- 
trial safety goggles, presented with the aid 


of numerous photographs, will be found in a 
four-page folder issued by American Optical 
Co. Both eye-cup goggles and spectacle-type 
goggles are covered. This company also has 
available an eye protection guide which 
classifies eye hazards in industry with defi- 
nite recommendations for types of goggles 
to use. 


Victor Welding Torches 


(96) A well illustrated bulletin of 30 pages 
describes the advantages of Victor welding 
torches, from standpoint of economy of oper- 
ation and simplification of welding. Several 
excellent illustrations are included of differ- 
ent types of oxy-acetylene and other hydro- 
carbon flames, such as air and natural gas, 
and air and liquefied petroleum gas. Several 
excellent colored illustrations show various 
types of nozzles and tips available for Victor 
welding torches, including cutting attach- 
ments. The Victor patented spiral mixer is 
featured as an integral part of this equipment. 


Safety Clothing Catalog 

(97) American Optical Co. has issued a 
28-page catalog covering its line of protection 
clothing. This line includes safety gloves of 
asbestos, leather and cotton, electrician’s 
rubber gloves, leather safety specialties, such 
as hand pads, sleevelets, aprons, knee pads, 
leggings, etc 


Shape-Cutting Equipment 

(98) National Cylinder Gas Co. has an 
illustrated folder describing construction of 
the National shape-cutting machine and some 
of its industrial applications. Among the 
operating features mentioned is the simple 
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control mechanism which permits high speed 
operation. All operations can be controlled 
from one panel. 


Automatic Arc Welding 


(99) Una Welding, Inc., has issued Bulle. 
tin No. 151 Una Automatic Are 
Welding Heads, describing in detail the auto. 
matic control feeding the 
welding wire. The Una taper attachmen 
for automatic shielded arc welding uses q 
flux-impregnated tape fed from a large rol} 
into the taper and around the welding wire 
as it issues from the automatic feed mechap. 


covering 


mechanism for 


ism. 


Giant Grip A-C. Welders 


(100) Giant Grip Mfg. Co. has a small 
pocket size folder describing its line of A- 
transformer-type welders. These machines 
are available in capacities ranging 
amp. to 600 amp. 


from 125 


le 


Victor Cutting Torches 


(101) An educational bulletin of 26 pages 
describes construction and operation of Vic- 
tor cutting torches. Elementary chemical re- 
actions are explained, cutting speeds are sug- 
gested and numerous illustrations convey t 
the reader design advantages of Victor cut- 
ting equipment. Colored illustrations depict 
the 32 types and 154 sizes of cutting tips 
available. An illustration shows the Victor 
under-water cutting torch. 


Industrial Eye Protection 


(102) Sellstrom 
of folders describing welder’s helmets and 
goggles. Sellstrom goggles are of the molded 
type with a ventilating feature. This is said 
to prevent steaming. One folder describes 
the Sellstrom Lift-Front goggle helmet; at 
other describes the Super-Service arc wel 
er’s helmet; another folder illustrates th 
Lift-Front Fit-Over goggle for the man wh: 
must regularly wear prescription lenses 


Mfg. Co. has a number 





